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ABSTRACT 


These  proceedings  contain  the  papers,  statements,  and  panel  session 
transcriptions  that  resulted  from  the  Coal  Use  for  Califomia  Conference  that 
was  held  in  Pasadena,  California  from  9 through  11  May  1978*  The  conference 
brought  together  approximately  400  specialists,  students,  interest  groups  and 
general  public  for  the  examination  of  technological,  institutional,  and  social 
issues  surrounding  coal  use  for  Califomia  and  the  identification  of  attendant  con- 
straints, impediments,  advantages,  and  target  opportunities.  The  ejcpertise  of 
the  participants  cover  a wide  range  of  subject  matter  that  includes  systems 
examination  of  coal  opportunities,  energy  demand  forecasting,  environmental 
aspects  of  coal  use,  coal  supply  and  transport,  viewpoint  of  neighboring  states, 
air  pollution  control,  direct  firing,  coal  gasification  and  liquefaction  technologies, 
economics  of  coal  use,  and  the  regulatory  system. 
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OPENING  SESSION 


OPEMIHG  ADDKESS 


Ednund  C.  Ennm  Jr. 


Governor 

State  of  California 


The  future  of  California  will  be  very  strong 
with  res|»ect  to  energy.  Touay  %ie  are  looking  at 
tile  ctial  option,  a very  iotH>rtant  resource.  As  y*'>u 
knt»w»  we  have  tried  every  other  option  and  are  uv:ae^ 
ficiaries  of  other  sources  such  as  oil.  gas. 
nuclear  and  hydroelectric  energy,  the  one  source 
that  we  have  not  really  utilized  within  the  State's 
borders  Is  coal,  and  no  diverse  energy  supply  would 
really  be  worthy  of  the  naae  unless  coal  was  in- 
cluded. There  are  obvious  problens.  but  If  we  can 
put  an  end  to  our  horse  and  buggy  energy  planning, 
look  at  the  problea  squarely,  face  up  to  the  costs, 
and  bring  the  varying  viewpoints  together,  then  I 
think  we  can  Jefinitely  find  a role  for  coal  in 
generating  electrical  po%ier. 

The  first  step  along  that  line  is  the  Meeting 
today,  fn  addition.  I am  going  to  set  up  a Clean 
Fuels  Coordinating  Council  composed  of  our  Public 
Utilities  Connlssion.  Energy  Conmlssion,  the  Air 
Resources Board,  the  Solid  Waste  Management  Board, 
the  Water  Chiality  Control  Board,  and  our  Washington 
representative.  I am  going  to  ask  that  they  meet 
on  a regular  basis  to  quickly  resolve  the  Issues  of 
air  pollution  and  other  environmental  impacts  that 
often  follow  in  the  wake  oi  Che  generation  of  elec- 
tric power  and  particularly  with  coal  itself*  1 
believe  the  obstacles  can  be  overcome  If  we  start 
to  plan  now  if  we  make  the  hard  choices,  and 
if  there  is  a maximum  of  coordination.  There  have 
been  In  the  past  separate  views  and  sometimes 
Separate  policies  adopted  by  these  different 
agencies  of  government.  Some  arc  more  independent 
than  others,  and  therefore  the  necessity  exists 
for  bringing  them  together,  i want  the  State  to 
take  the  leadership  n>le  in  energy. 

I think  that  we  have  to  construct  the 
necessary  power  plants,  we  have  to  reduce  the  air 
polliiiitni  caused  by  clictrleal  generation,  and  we 
have  Li>  try  io  lioltl  ilown  the  eosls  t)f  growth  to 
till'  exten;  that  we  c.m.  Current  ly  In  the  Southern 
<!alititrnia  air  basin.  pow*'r  plants  are  major 
contr  ibiiiors  to  air  pot  lot  ion.  In  fact,  more  than 
half  ol  the  sulfur  dioxide  In  the  Uis  Angeles  Basin 
is  estimated  to  come  from  power  plants.  There  is 
an  Immediate  challenge  that  must  he  met.  But  when 
I see  the  technologies  tluit  are  available,  I think 
we  « an  begin  the  design  and  construction  of  clean 
ce.al  fired  power  plants.  Our  utilities  have 
already  taken  a lead  and  we’re  going  to  work  with 
them  to  resolve  whatever  difficulties  may  lie  in 
their  way. 

So  major  ccmstrurtlon  that  has  environmental 
impacL  comes  without  resistance  and  this  is  true 
not  lost  in  California.  If  we  look  at  Japan,  we 
see  that  even  trying  to  open  an  airport  creates 


a riot.  So  the  mood,  whether  tie  look  at  Australia. 
Europe.  Japan  or  even  parts  of  this  country,  is  one 
of  increasing  questioning  of  the  tradeoff  between 
the  added  powet  and  its  environmental  impact.  I 
think  we  can  resolve  this  question  if  we  recognize 
the  coats  and  the  problens  early,  flush  them  out, 
attack  them,  and  overcome  them. 

I want  to  do  that  because  this  state  is  not 
slowing  down.  As  a matter  of  fact,  the  pace  is 
picking  up.  £<a8t  year  about  600.000  jobs  %iere 
created;  that  is  a job  creation  rate  70Z  greater 
than  the  national  average.  If  we  look  historica  ^y, 
there  is  a very  close  correlation  between  job 
creation  and  inward  migration.  When  the  job  rate 
did  not  grow  so  fast  as  in  1971  to  1973.  the  inward 
migration  slowed  down  to  a trickle.  As  the  pace  of 
job  creation  picked  up  in  1973,  1976.  and  1977.  the 
ln%iard  migration  picked  up  also.  Given  the  fact 
that  1977  was  such  a big  year.  I would  assume  that 
1976  will  again  show  a rather  large  increase  in 
Inward  migration.  So  we  need  the  power.  The 
question  Is  how  do  %ie  serve  the  different  end  uses, 
such  as  electrical  use,  direct  heating,  and  direct 
cooling, and  how  do  we  choose  from  different  supply 
options  such  as  geothermal  and  more  conventional 
sources?  I don't  think  we  can  afford  to  Ignore 
any  of  these  supply  options. 

With  respect  to  nuclear  power,  on  which  you 
have  probably  heard  my  thoughts,  1 would  like  to 
say  that  we  have  seven  plants,  at  least  we  have 
authorization  for  seven.  That  being  the  case,  I 
think  ve  ought  to  get  a few  coal  plants  on  line,  to 
maintain  diversity.  We  will  then  be  in  a better 
position  to  draw  from  whatever  source  has  the  most 
viability  and  Is  Che  most  cost  effective.  1 
personally  have  looked  at  the  forecast  of  demand 
as  well  as  the  cost  escalation  of  coal,  oil,  and 
nuclear  sources,  and  suffice  it  to  say,  there  Is 
some  debate,  and  the  range  of  uncertainty  is  rather 
great.  1 do  not  think  that  any  one  source  can 
claim  for  itself  a clear  and  certain  cost  future. 
Probably  about  all  that  can  be  derived  from  the 
data,  as  I understand  it,  is  that  coal  and  nuclear 
sources  are  competitive.  One  can  make  a strong 
argument  that  coal  will  be  even  cheaper,  and  I 
think  that  as  the  costs  of  decommissioning  and 
finding  adequate  nuclear  waste  storage  are  brought 
into  the  picture,  coal  will  even  be  more  competi- 
tive. Last  month  Selene  * magazine  Indicated  that 
the  waste  disposal  costs  would  be  on  the  order  of 
$13  billion  in  today’.s  dollars  If  just  the  plants 
that  are  already  licensed  are  fully  completed  and 
put  into  operation.  So  the  cost  issue  will  not  be 
resolved,  but  I do  believe  that  the  secure  and  "“>fe 
energy  future  for  California  is  to  maximize  it 
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diversity.  The  one  iisjor  gsp  in  our  supply  mix  is 
cosl.  It  is  a technology  that  has  a future.  It 
has  probleas  but*  as  far  as  the  state  goveriment 
is  concerned*  our  official  policy  is  one  of 
encouragenent-working  with  the  private  secton* 
universities*  and  the  Federal  govemsent  to  bring 
about  a technology  that  is  cooq>atible  with  the 
quality  of  life  here  in  California.  That  is  the 


reason  for  the  Clean  Fuels  Coordinating  Council  that 
will  work  in  an  infonul  wav.  1 cane  to  the  neeting 
because  I wanted  to  listen  . jr  a wliile  and  also  uakv 
sure  that  ny  administration  is  working  as  closely 
with  you  as  humanly  possible.  Anything  less  than 
that  will  not  bring  this  to  an  appropriate 
conclusion. 
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WELCOMING  REMARKS 


Richard  L.  MauUin.  Chairman 

California  £ner|*y  Hesources  Conservation  and  Development  Commission 


It  is  my  pleasure  to  welcome  both  the  partic* 
ipants  and  guests  to  the  first  Conference  on  Coal 
Use  for  California.  The  California  £nergy 
Commission  is  pleased  to  be  a cosponsor  of  this 
exchange  of  facts  and  ideas,  and  our  members  and 
staff  are  anxious  to  learn  from,  as  well  as  contri- 
bute to.  this  meeting. 

To  many  Californians,  the  words  coal  con- 
version are  ominous  or  irrelevant.  They  identify, 
however,  a fundamental  feature  of  the  nation's 
energy  prog ranu  the  switch  away  from  oil.  partic- 
ularly for  electrical  generation,  and  a rapid 
increase  in  the  use  of  coal. 

The  words  are  ominous  to  Californians 
because  coal  burning  in  our  state  with  its  already 
exaggerated  air  pollution  problems  conjures  up 
images  of  yet  larger  doses  of  smog. 

Because  of  pollution  problems,  the 

words  may  al  irrelevant.  How  can  anyone 

conceive  of  cc  corversion  in  C^alifornia? 

*io  remove  the  ominous  and  increase  relevance 
to  California,  a national  policy  encouraging  coal 
must  be  tailored  to  the  requirements  of  the 
Pacific  region  — to  its  environment  and  its 
econonty.  Without  careful  tailoring  of  the 
specifics,  coal  conversion  will  join  Project 
Independence  in  the  junkyard  of  unworkable  energy 
policy  . logans. 

Although  we  have  our  national  energy  poUcy 
in  favor  of  coal,  and  it  is  likely  to  emerge  from 
the  Congress  in  the  near  future.  California  cannot 
depend  on  Washington’s  energy  experts  to  under- 
stand and  determine  in  detail  the  energy  needs  of 
this  region. 

In  energy  conservation  and  solar  energy 
development.  Californi.i  has  already  enacted  the 
n\easures  still  being  de.’^ated  at  the  national  level. 

In  other  areas,  such  as  nuclear  waste  manage- 
ment. C^alifornia  has  provided  an  independent 
critique  in  hopes  of  focusing  national  attention  on 
the  solutions  for  critical  problcn^s. 

As  coal  conges  to  California,  its  use  will 
require  a similar  initiative  on  the  part  of 
Cnlilornia's  utilities,  industries,  environmental - 
isls  and  governntent.  We  will  need  policies  that 
allow  the  greatest  economic  benefits  from  this 


resource  and  that  will  mitigate  the  adverse  and  the 
unwanted  costs. 

Thus,  our  initiative  must  include  effective 
coordination  both  between  California  and  Its  ~ 
neighboring  coal -rich  states,  and  between  the 
agencies  of  California’s  government  that  regulate 
the  quality  our  air  and  water,  the  disposal  of 
wastes,  the  supply  of  energy,  and  the  economics 
of  our  gas  and  electric  utilities. 

California  has  no  coal  of  its  own  to  speak  of. 
but  the  U.S.  Bureau  of  Mines  estimates  that 
there  are  over  180-billion  tons  of  coal  reserves 
underground  in  the  area  west  of  Colorado. 

How  much  of  that  coal  will  be  mineable  and 
how  soon  depends  not  only  on  federal  coal  conver- 
sion and  environmental  protection  policies,  but 
also  on  state  laws  ai^  regulations  on  severance 
taxes,  local  enforceiniertjof  the  new  surface 
mining  act.  mineral  rights,  water  rights,  and  so 
on.  How  much  coal  depends  on  social  attitudes  as 
well.  How  many  boomtowns  will  there  be,  ar'l 
under  what  conditions  and  controls?  How  should 
we  pay  for  lost  wildernesses  or  lost  tr-inquility? 
How  will  the  different  states  in  the  reg  share 
the  economic  benefits  and  the  environ?.  ital  bur- 
dens of  coal  production? 

How  much  co».i  will  California  actually  need, 
how  much  will  others  in  the  region  west  of 
Colorado  need?  Where  should  coal-fired  power 
plants  go.  close  to  the  mine  or  close  to  the 
coastal  load  < enters?  With  modern  transmission 
lines,  it  is  economic  in  many  cases  to  site  a 
po  ver  plant  far  from  the  load  center  and  near  ihe 
*^iine  mouth.  But  electrical  generation  tak^s 
more  water  than  any  other  step  in  the  co?.l-^.uel 
cycle,  and  produces  the  most  emissions.  On  the 
other  hand,  a power  plant  offers  construction 
jobs  in  economicaUy  depressed  areas. 

If  emphasis  is  placed  on  placing  power  plants 
near  load  centers,  millions  of  tons  of  coal  will 
have  to  be  moved  several  hundreds  of  miles.  If 
rail  turns  out  to  be  the  most  economic  mode  of 
transport,  or  if  restrictions  on  water  rule  out 
water-coal  slurry  pipelines,  the  rail  systems  into 
California  will  require  larger  investments  in 
grade  crossing  improvements,  track  repair  and 
maintenance 
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U slurry  pipelines  uppe«r  econuniicAl,  careful 
attentioD  will  have  to  be  paid  to  the  quality  of  water 
left  to  flow  to  California  through  the  Colorado 
River » as  well  as  the  obvious  question  of  our 
neighboring  st'ttes*  water  needs  for  agriculture  and 
urban  activity. 

In  some  sense*  the  technical  problems  of  coal 
use  look  easy  when  con^ared  to  the  major  institu- 
tional consensus  needeo  between  states,  and  to  the 
coordination  of  federal  a state  policies. 

Thanks  in  part  tu  many  who  are  participating 
in  d^is  conference.  4emarkable  progress  has  been 
madj  toward  uie  production  of  clean  en'rgy  from 
cuAi.  For  exaniple: 

(1)  Emission  of  sulfur  oxides  and  particu- 
lates from  modern  coal-fired  power 
plants  equipped  with  scrubbers  and  bag- 
houses  are  as  low  or  lower  than  those 
:or  oil-fired  plants. 

(2)  Fluidiaed  bed  boilers  are  now  going  on 
the  market  with  commercial  guarantees 
promising  economic  use  of  coal  at 
relatively  small  scale. 

(3^/  *Vhile  emissions  of  nitrogen  oxides  are 
>tiU  a problem,  within  a few  years 
various  Que  gas  treatments  and  innova- 
tive combustor  designs  may  lower 
emission  levels  to  those  now  achievable 
only  with  natural  gas. 

|4)  Designs  for  coal  gasification  combined 
cycle  power  plants  promise  higher 
efficiencies  and  low  emissions  without 
stack-gas  cleanup*  and  may  be  fully 
«'on%mercial  by  the  late  1980s. 

(51  Technical  work  continues  on  the  produc- 
tion of  clean  liquid  fuels  from  coal,  which 
might  ;tllow  an  economically  viable 
product  in  the  1980s. 

In  spite  of  these  developments,  there  are 
enormous  amounts  of  work  to  be  done  to  realize 
coal's  potential  as  a resource  nationally  and  for 
California: 

tU  It'e  neod  to  investigate  ways  of  handling 
the  solid  wastes  inherent  in  coal  burning 
.md  in  stack  gas  clean  systems. 

1^)  We  need  additional  work  on  the  tech  i- 
ques  for  land  reclamation  after  strip 
mining. 

(3)  We  need  an  intensdied  effort  to  improve 
mine  safety  in  underground  mining. 

(4)  We  need  improvements  in  ro'xl  trans- 
portation and  packaging. 

(5)  We  need  to  continue  research  on  pol- 
lutants whose  effects  we  really  don’t 


know,  and  for  which  there  are  no  iiealth 
standards  such  as  heavy  metals  and 
trace  hydrocarbons. 

(b)  Finally,  we  need  to  commercialize 

promising  technologies  with  government 
and  industry  sharing  the  risks  of  first- 
of-a-4und  ventures  with  important 
societal  benefits. 

Although  California  is  not  a coal -producing 
state*  State  Government,  as  this  corner  once 
indicates,  has  not  taken  a passive  rote  in  seeking 
the  answers  to  many  of  the  questions  Tve  just 
posed. 

(1)  First,  we  have  been  examining  where 
and  boar  coal  could  be  used  witli  currv:nt 
technologies  for  transportation,  burning, 
and  clean-up  he  ^ in  CaU£ort;ia.  Our 
first  study  ;iras  published  exactly  one 
year  ago  this  month,  and  we  have  con- 
tinued site  and  area  investigations 
primarily  in  Southern  and  Central 
C-alifornia. 

(2)  Second,  we  have  a study  underway  on  the 
potential  for  industrial  use  of  coal  in 
California. 

(3)  Third,  we  have  initiated  a joint  study 
w'ith  the  State  of  Utah  on  the  role 
California  may  play  as  a market  for 
Utah's  coal  and  coal-fired  electricity  in 
a context  of  Utah's  own  needs  for  power 
and  the  conservation  of  its  natural 
resources. 

(4)  Fourth,  we  are  pushing  ahead  coward 
the  construction  of  the  nation's  first 
commercial  scale  demonstration  of  the 
integrated  combined  cycle  coal  gasifi- 
1 ation  power  pi-  nt. 

(5)  Filth.  California  has  its  air  quality 
engineers  up  to  speed  on  the  state  of 
the  iMt  in  postcombustion  clean-up 
systems  in  preparation  for  the  > (vent  of 
major  coal  facilities  proposed  for  con- 
structio  t in  California. 


To  those  who  see  coal  as  a panacea  to  this 
state's  and  this  nation's  energy  problems.  1 
want  to  end  these  v ords  of  welcome  on  a caution- 
ary note.  Like  nuclear  power,  coal  alone  or 
even  in  large  doses  will  not  suffice.  The  strength 
of  California’s  energy  future  lie^  in  its  diversity 
of  supply,  and  coal  contributes  to  that  diversity. 
But  diversity  in  supply  must  be  accompanied  by 
increased  efficiency  in  the  end  uses  of  energy 
and  an  accelerated  effort  to  develop  our  renew- 
able energy  forms.  An  effective  energy  prograir. 
for  California  requires  all  of  this  a>nd  nothing 
less. 
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f ;ippreciate  the  sense  of  un*ciicf  tbst  this  par* 
tlcntar  oeetins  faring  hecause  to  the  VstiOB  ao4 
in  CatiforuLa  reaUptellevc  char  we  are  at  a cross* 
ro4«is  in  energy  policy  aa^  that  «^t  to  done  now  is 
gotoyi  to  affftK't  the  energy  activities  for  years  a* 
liiMil  iaio  the  next  century.  Of  course*  the  choices 
,ir%^  nf»t  t^osy  anrf  within  California  we  see  every 
fcinJ  of  energy  coufllrt  involving  federal  leasing* 
interstate  electricity  transmission*  energy  siting* 
%Mtet  and  environwentai  activities  and  all  of  these 
are  ^«t  different  stages  of  resolution.  The  cos|iIex 
system  re<|uires  that  in  Califomia  planning  const* 
der  stich  things  as  developing  conventional  energy 
such  as  coat*  alternate  energy  such  as  geothermal* 
regulating  energy  companies,  protecting  the  environ* 
mmt*  ami  planning  national,  regional  and  state 
activities.  Of  rmirse.  I don't  pretend  to  have  all 
•»f  tiir  answers,  hut  I do  hm«w.  as  C4>verm«r  Brown 
fust  referred  ti.,  tii.it*  besides  many  energy  related 
pndilems,  Califou.ia  forttmately  lias  many  energy 
options  idiicli  are  .accessible  to  it.  It  may,  of 
course,  require  the  adopt i«Hi  of  many  of  these  op- 
tltHi'^,  and  again  this  was  referred  to.  No  single 
opt  ttm  is  going  to  solve  it  all.  As  far  as  we  in 
IN>K  arc  concerned,  we  are  looking  forward  to  parti* 
cip;iting  in  .isslsting  this  State  s«i  tliat  there  will 
lu’  iHitli  sufficient  energy  for  iiealthful  life  styles 
anil  reasonable  growth  in  economy.  Ue  do  hear  a lot 
almut  the  relative  merits  of  soft  path  and  hard 
|K«lh  energy  technologies.  But  this  is  as  if  they 
are  mutually  exclusive,  and  I don't  .>clicve  that 
they  are;  and*  in  the  words  of  Californian  Boh 
Tlinrnc,  wfio  last  week  officially  became  Assistant 
Secretary  for  Energy  Technology,  *They  are  mutual  I v 
supportive  and  It  is  the  environment  or  at  least 
«Mir  concern  for  the  envinuiment  wSiich  brings  them 
rtigcilier.”  Another  Cilifomian,  Hale  Myers,  %dm  Is 
liiulersecreCary  of  the  Department  of  Energy*  says 
that,  "We  mttsc  use  every  energy  option  available  to 
us  to  increase  our  domestic  energy  suppiv  sensibly 
amt  io  ilccrease  mir  energy  demaml.  hr:h  renewable 
ami  nor-reiicw  ihli-*  both  ilcceiil  ra I ixed  and  ciurral; 
in  oilier  words*  sofi  nalli,  hanl  path."  I see  the 
lo.ssil  energy  program*  wlilch  I am  rep  resen  l I ng  for 
Ceorgt>  i-'iimich,  prf»viding  m.iny  of  these  options.  Vh* 
fin  reSv’.ireli,  developmi'ni  aiul  demonstration  on  coal 
heeause  coal  'ues  represent*  after  all*  802  of  the 
Nation’s  reii*v  jing  fossil  liiel  reserves.  But  the 
essence  «»f  the  dilemma,  as  far  as  co.il  is  concerned 
is  not  the  supply  but  Imw  to  clear  away  the  techni* 
cat,  environmental  and  economic  roadblocks  which 
prevent  Its  widespread  use,  Kor  this  reason*  I’m 
ptM'sfiiia  1 1 V very  pleased  that  this  conference  is 
hringjng  ;oich  a tliviTsi  gtmap  ol  people  together 


to  comsidmr  these  ptmhlems  mad  especially  so*  since 
actwally  os  far  as  CsUfoimU  is  comcermed,  coal  is 
a mew  fuel,  ^rhops,  however*  hccowse  of  a relo* 
rively  late  start  in  Coliformia  you  will  he  ahle  to 
use  some  of  the  solotioos  that  appeared  te  other 
parts  of  the  country  idiere  we  hove  heco  operatimg 
fairly  larse  pilot  ploats  and  deslgaing  demoostra* 
tioa  plants.  I am  sore  that  we  at  DOC  sec  nsny 
opportunities  for  c»al  otilixatlon  in  California, 
lie  aX'^  develc^iug  a noober  of  technologies  and* 
after  oil*  this  Is  essentially  the  bosiness  of  the 
Office  of  Coot  Beseorch*  CCM,  ood  aow  DOC  to  devei* 
op  technolcigies  which  are  cnvironnentally  occcptohie 
for  the  conversion  of  coal  into  clean  gases  and 
liquids  and  for  clean  conhostioo  of  coal.  Bot*  I 
woold  lihe  to  point  out  first,  before  mentioning 
some  of  the  actual  activities,  the  significance  that 
we  see  in  the  Department  of  Energy  budget.  In  fis* 
cal  year  *79  which  begins  October  i ot  this  year* 
the  request  is  for  $689  million  for  coal*  of  idiich  . 
$618  million  is  directly  for  research  and  develop* 
menc  of  energy  technology*  with  the  additional  $71 
nillion  involved  in  such  things  os  increasing  basic 
research  and  on  additional  eovlroonental  work.  One 
point  that  night  be  of  interest;  this  $689  nillion 
represents  about  $1  equivalent  for  every  ton  of 
coal  which  is  nined  here,  so  it  is  q*ii«:e  appreci* 
able. 

As  far  os  the  Energy  Technology  Section  of  the 
Department  of  Energy  is  concerned*  the  budget  of 
$618  million  for  coal  research  represents  the  lar- 
gest fossil  energy  activity,  almost  8SZ;  the  others 
of  course*  being  oil*  shale,  gas  and  pecroleum.  Now 
with  Che  formation  of  Che  DOE*  we  have  transferred 
from  the  Bureau  of  Hines,  mining  and  several  acti- 
vities from  Che  Environmental  Protection  Agency,  so 
that  our  a'-*'fvfflcs  span  mining*  conversion  and 
ut illxacic 

Now  let’s  look  .it  a few  of  t!.e  actual  programs. 

As  far  as  electric  power  is  concerned*  it  ij  quite 
clear,  of  course*  that  California  will  need  addi- 
tional electrical  generating  power  pl.ints.  Bur 
co.'ii,  .as  I'va*  mentiom-tl,  has  really  m»t  been  .a 
primary  ««pt  ion  for  (tal  Horiila'.s  electric  utilities. 
Ihufover*  as  far  as  the  Nation  s concerned,  some 
452  of  electricity  is  generated  by  coal  and  in 
California  it  represents  only  about  6".  Tradition- 
ally. California  utilities  have  relied  on  natural 
gas  and  hydroelectricity  to  meet  increasing  energy 
demands*  but  large  future  additions  for  such  plants 
look  very  remote.  The  Department  of  Energy  has 
several  major  projects  of  potential  application  in 
Cilffornin  for  utilizing  coal  to  provide  electricity 
in  both  an  environim'nt.i!  ly  and  econo'.u  al  ly  satis* 
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factor/  — ner,  01  coitrsc,  later  oa  la  tlila  coaler- 
eacc  voa  «iU  hm*r  specific  details  of  iwir  tlMe 
various  prograas  are  coaiag  aloag.  First,  i iioal4 
like  to  aeatioo  tkat  fo»  tke  direct  utiliaatloa  of 
coal  there  ;^re  too  opriiM:  oae  is  stack-gas  ~ 

cleaning  aad  the  secoad  is  llttidised  bed  conhastloa. 
k seccad  groep  of  activities  coocems  prepariag 
cleaa  bomlog  s/nthetic  feels  free  coal;  loe  aad 
eedii»  nu  gas,  high  no  gas,  aad  varioes  ilgelds 
^ tdiich  inrideetall/  taclede  aethaaol.  A third  kind 
of  sctivltT  are  those  options  seek  as  deccatralised 
cogcoeratlon  ehich  vill  provide  hath  electricity 
aad  hvwproduct  heat  at  the  point  of  need.  X east 
to  aeatioe  that  a niadtcr  of  these  projects  are  for 
the  near  tern.  Seek  projects  acteally  presently 
involve  fairly  large  pilot  plants*  For  esanple, 
the  30  negaMstt  Clntdlzed  hed  coahosticn  plnnt  at 
kivesvllle,  lAest  Virginia  has  keen  operating  for 
same.  tine. 

Of  coorse,  ma  additionai  option  for  the  nse  of 
coal  in  California  is  to  esc  the  technology  of 
high  voltage  el^trical  traasnissien  lines  In  nhich 
electricity  can  he  generated  at  a site  «diich  is 
enviroonentaliy  aad  econonicaliy  preferred  and 
transferred  to  sites  of  high  population  density. 

Ihe  gcneratlcRi  can,  of  course*  he  in-state  or  oct- 
of-statc.  Ocher  options  uhich  are  really  for  the 
longer  range  future  include  such  things  as  fnel 
cells  and  also  aagpeto-hydrodynanics.  frocess  heat 
in  €»wtrasc  to  generstiisn  of  electricity*  has 
siailar  options  uhl^  I have  Just  nmtioaed  and* 
after  all*  industry  uses  322  of  total  energy  in 
California.  As  I eentloned  these  sane  options 
vhich  are  available  for  generation  of  electricity 
on  a snaller  scale  are  available  for  the  process 
industry. 

tkie  additional  thing  that  night  He  amtioned  is 
the  srean  generation  for  recevery  of  California's 
heavy  petroleon  deposits.  This  is  sonerh^r^  a 
little  different.  According  to  Todd  Doc!<er* 
fomerly  Shell  Oil's  Chief  Engineer*  "burning 
of  coal  to  nake  scean  to  produce  oil  is  Che  best 
liquefaction  process  we  have  got."  Hie  two  nnin 
enhanced  oil  production  techniques  used  in  Califor- 
nia are  water  flooding  ^nd  thernDStinuiation.  The 
problen  with  themurecovery  is  that  nomally  a 
third  of  the  oil  which  is  produced  is  used  to 
generate  the  heat  to  generate  the  stean  and  so  the 
proposal  is*  that  coal  could  be  used  and  that  this 
would  save  valuable  oil.  It  is  expected  that  RFP 
(Request  for  Proposal)  for  %iork  on  this  will  be 
issued  shortly. 

How  I to  synthetic  fuels  fron  coal.  Alcast 

all  the  te%'hnologies  1 have  just  nent toned  Involved 
the  direct  n-e  of  coal.  A longer  tern  alternative 
is  synthetic  liquid.:*  and  gases  frem  coals;- pro- 
cesses such  as  bRC-3.  Solvent  refined  coal^  /2X0N 
Donor  Solvent,  and  H^^rcal.  Thejsciwwuld  substitute 
for  inporied  cil.  Ue  are  now  testing  these  pro- 
cesses ip  fairly  large  pilot  plants.  How  I think 
that  it  is  obvious  that  in  the  future,  synthetic 
fuels  will  be  needed;  but*  to  do  this*  we  need  to 
act  now  to  provide  for  the  technologies  that  nake 
the  synthetic  fuels*  gases  and  liquids*  practical 
in  the  future  tine.  Because  there  are  so  nany 
constraints  and  risks  in  synthetic  fuels  production 
the  Federal  C<wernnent  feels  it  has  a definite  role 
in  helping  to  create  this  industry.  A najor  con* 
straint  will  be  that  synthetic  fuels  production 
is  very  capital  Intensive  and  the  products  are  wore 
costly  than  their  na.  irallv  Mccurrlng  CiSinierparts. 
So  it  will  lake  %’ooperal  i*»n  between  governm*nt  * 
industry  uiit  the  regiil.itors  to  laumli  Clifs  iit*w 
indiis;  r**. 


I nost  also  be  sure  to  draw  to  yintr  nitention, 
an  ennential  part  of  DOC  Is  pollutico  control 
tecfanalogy.  - Since,  of  conrse.  any  enviroonentalty 
onacceptable  process  would  sinply  not  be  carried 
fnewned*  we  b^in  at  tbe  very  inceptien  of  all 
prdjects  to  discern  very  carefully  wbat  tbe  eovlroo- 
neotal  factors  are*  bben  we  nake  choices  as  to 
uhich  project  to  follow  fonnrd.  it  is  with  clear 
eaneem  for  the  environMntal  constraints*  so  that 
these  processes*  in  nanufacture*  ptoduct*  and  use* 
have  bni It  into  then  technology  which  will  wininlxe 
cnvlmnhen^t|:  pmb liens.  Of  course*  «ne  expert  tlwit 
all  Fe^ral*' State  and  Regional  reguialitins  will  be 
net  wi^  these  processes. 

I do  want  to  iaentlc»  that  California*  as  a natter 
of  fact*  Is  participating  in  a very  essential 
role  in  coal  technology*  Research  and  developnent 
to  inprove  cc*ol  processlog  Is  carried  out  to  a 
diverse  range  of  Instltutloos  in  Catifamia.  In 
fact,  we  d^Aa  little  count  and  there  are  133  coal 
research  dcvelopnent  contr  with  a total  value 
of  $?0  nillicm  in  ^ilfomia.  at  the  beginning  of 
the  fiscal  year,  with  last  year's  expenditure  of 
sane  $2§  nil  Lion.  Characteristically,  for  Califor- 
nia these  projects  range  fron  exploratory  in 
scientific  research,  engineering  and  engineering 
nanagenent  to  special  equipnent  developnent. 

Exanples  where  tiicse  are  carried  forth  are  Stanford 
Research  Institute,  Jet  Propulsion  Laboratory  and 
Rociciiell  lotematiunal;  as  far  as  the  engineering 
is  ironcemed,  C.F.  Rraun.  Bechtel,  and  Floor,  and 
as  far  as  equipnent  Is  concerned*  and  Fairchild 
and  Consolidated  Controls.  Of  conrse,  nany  others 
help  nake  up  these  133  contracts. 

In  addtciiia*  to  that*  California  faeflitiese  iliar 
are  part  of  the  DOE  acr  also  playing  a key  role* 
Lawience  Berkeley  Laboratories.  Sandia  Livemore* 
the  Departnent  of  Energy  Offices  in  San  Francisco, 
and  the  branch  here  in  Los  Angeles.  In  addition* 

I night  Mention  that  the  fwtve  toward  decentralixa- 
tloo  fron  liashingtoo  Is  ex«^ted  to  play  an  in- 
creasing role  in  transferring  oot  only  technical 
activities  to  the  field*  but  also  nanagerial  acti- 
vities* Also,  I want  to  neotioo  that  there  is  a 
rewarding  relationship  which  is  grenting  trithin  a 
nunber  of  inportant  California  research  concerns; 
exanples  as  far  as  petrolewn  is  concerned  are 
Chevron*  Texaco,  Union  and  other  institutions  su«'ii 
as  Electric  Power  Research  Institute  and*  nt 
cutaCse*  large  ii«ai>er  of  universities. 

In  closing  I want  to  repeat  that  It  is  our  be- 
lief that  there  ar«^  vast  undeveloped  coal  resour- 
ces that  can  cone  to  the  aid  of  California*  but  to 
realTss  the  potential  oust  be  rtd  of  the  bar- 
riers. think  we  arc  working  hard  and  produc- 
lively*  Just  CO  nnral!  to  In  sort  of  an  t»ver- 
view  fashion:  direct  conbusVfcsi  of  rcwil -stack 
scrubbing*  fluidized  bed  conbustitsi*  coal  oil 
slurries,  which  was  ncnttcHied  earlier;  synthetic 
fueis-liqutds  anJ  gases;  such  activities  as  cogen- 
eration; long  tern  NHD  and  fuel  cells.  I nighr 
say  of  all  of  the  new  things  that  are  coning  .-vloog* 

I think  fluidized  bed  conbustion  prouises  to  be  one 
of  the  nosi  interest  tog.  rertainly  as  far  as 
potential  application  Is  concerned*  the  application 
of  coal  in  California  for  generating  electricity 
seens  to  be  predooinant . But*  for  the  long  Cemi, 
there  arc  several  other  longer  tern  activities. 

This  conferenre  of  course  is  very  useful*  to 
make  us  think  of  the  barriers  .and  him  i*»  overc'ins* 
tlieai.  I hope  that  .is  lar  .is  tin*  Slate  Is  eou«  i*rin**l 
ViMi  are  able  to  Iie.ir  llu*  v.irhms  *irt  I vl i ii*;.  lli.it 
the  Fetivral  c;ovt*ritiiieut  i.s  providing  as  the  conler- 
ence  goes  on.  I would  hope  .ils«»  lli.it  I row  mu 
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l«4ft  that  Ale  to  listes  mti  liattm  ctoocl* 

to  Aat  the  oecte  ate  la  thia  retloa  aad  la  the 
ftate.  la  the  tlaat  aaalyata,  of  coarae,  we  kaow 
that  to  h4»8  a <Mihercat  «eer»r  iwltey.  it  wUI  take 


coQiwzatiaa  heCMcco  Callfotala  aad 
CovetaMot. 


Tkeak  jroa. 


HOTS:  A «rittea  oeraiM  of  tUa  preaeaUtieMi  «aa  oot  avaSahle  at  the  of 
priatioK.  Thia  teat  waa  preface*  by  the  Jet  Pira|MUiao  i.Aorah;ry 
front  tape  reeortlutRa  of  the  Cflofereaee  proeee^iaca. 
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AKSTRAirr 

flic  use  of  coal  Ic  ftcncrate  electric 
|Mfkcr  IS  a wel  1 proven  fact.  The  use 
of  coal  within  California^  however,  faces' 
a >cries  of  i|uestions  which  »ay  have  t^o 
he  answered  before  coal  could  be  used 
within  the  state.  Appropriate  dc^«anst ra- 
tions, therefore,  nay  he  in  orders 

In  a detailed  analysis  perfortUed  at 
Soot  hern  California  lid  i son  on  a wide 
riety  of  lechnotof* »es , the  direcr  coo- 
hiist  ion  of  coal  and  •t*diti»  RTII  j*as  fron  r 
%'oal  were  ranked  just  below  ntic!ear  fiower 
If*  I fill  II  re  non  - pet  ro  I et«  based  e I ec  Ir  i c 
l>owei  i:eiierat  ion.  As  a resul  I ^-rnui 
neerini:  studies  have  been  perforoed  for 
di'MiMist rat  ion  projects  for  the  direct 
conbiisl  ion  of  coal  aii«l  at*dtiio  RTII  yav:  ~ 
fron  coal. 


The  ability  to  use  coal  to^yehcrate 
electric  |iower  has  been  wel  I proven  long 
before  the  national  energy  shortage  was 
e%*er  a serious  cons iderat  ion.  This  is 
due  to  the  fact  that  coal  and  has 
been,  a very  inexpensive  foil  for  Many 
area>  of  the  country.  Since  the  oil  en 
bar«:o  and  the  esiabi  i slineiit  of  the  na- 
li••ll:ll  goal  of  energy  iiidepeiideitce  the 
Mtili:.itioii  of  coal  has  gained  added  in- 
|N»r lance  - especially  in  areas  such  as. 
I'aliloriiia  where  Ilit*  iisr  •»!  iiatifr::!  gas 
aii«l  pelnvleiiu  has  been  w ide*fprea%( . 

h*li  i le  t lie  lit  i I i zat  i:»ii  o f Co:i  1 w : tk  ' 
ill  California  lias  received  a considerable 
antMint  of  publicity  in  the  past  few 
non  Ills,  the  use  of  coal  to  supply  elec- 
tric i t y to  Ca ! i font ta  li-is  been  taking 
place  for  a considerable  period  of  tine. 

I igiire  I,  for  instance,  shows  the  I$k0  MR 
Miiiia  %*e  Ceiie  ra  ting  S t a ! i on  I oca  t ed  i n I he 
'^iMit hern  lip  of  Nevada  - a nere  *1  miles 
I rum  Needles  , Ca  I i forii  ia.  Tli  i s stat  ion 

Ikin  been  in  operation  since  and  is 

‘«.M*pli^'d  with  coal  in  a water  >)iirry 
I'flu  t.  Ux  p i pe I i ne  f ron  Kai  ent  a , A r i rona , 
None  -'“r*  niles  to  the  east.  Other  large 
mil  III'  N t a t e coa  I f i retl  general  i titv  on  i f s 
aie,  .If  this  very  iiisiaiil,  pruihictng 
pitittM  lor  ii'w  in  Caliloriita. 

there  ate  a iiiimbor  ol  i»iporian«  po 
litital  and  eiiv  i rotiraeiif  a I issues  involved 
ihilh  file  lit  i I i ::a  I ion  of  coal  withii: 

C.i  I f forii  la  which  I iimli** '^laml  will  be 
Ibe  -^iibiect  of  oilier  present  at  ions -at 


this  con f e rence . I woti Id  1 i kc',  however , 
to  outline  for  you  Jt-he  intetMl  planning 
which  has  led  us,  as  an  cteirtric  .Utjilty 
company,  to  the  point  of  seriouNTy  CM-  . r 
sidering  coal  in  California  and  lo 
briefly  discuss  a few  of  our  proposed 
projects.  1 .• 

Of  vital  iaportriii^e  to  the  Titture 
of  any  electric  ti^ilitv-is  the  establislu-:^ 
■ent  of  a viabi^  generation  resource  pla^ 
ditcvtcd  at  :n:kecMr!g'‘<hc^  type  and.  anount 
-of  generation  'needed  to  oeet"  projected 
load  growth  apd  the  ret  iriiwcntj  of- older  * 
less  lent -|Vl  ants  v;  ^ ‘7 

An  exa*|ilc  of  tlic’iiistoiilcal  and.  fore- 
cast peak' denand^  for^  the  set, system  is 
sliewii  in  Z*  !Cot  .n 1 1 hs^ adding  tAt 

reductions  indicated  by  t.ic  rosr  recent 
forecast  the  current  project  ion  Indicates ~ 
that  the  peak- dvMiuhdlwii f increase  by  ' 
approvinately  Soft  ? Of  per  year  over  the 
next  20  years.  Of  course,  one  o^oiur-  V 
primary-  concerns  is  where  wiil  this'^new 
geterat  ivn  bc.  sit  cd  jiihd  bpw  wi  1 1 th is 
gchcrat  ion fueledv  i 

by  conpari son,  the  plairniiig  prewress 
for  ernswering- these  questions  was  suV- 
sta'ntially  «»aCe  st ra l^litiorward  :ii  tlic 
i*ast  tlr*n  it  is  today..  Techno ! i?g i ca  1 , 
social,  '^vunoaic  and  rcgulaturv  changes 
now  require  ;in  aitio^t  conticuoJ,  ccnplete 
I'cevalitat  ion  oi  fur  tiro  resources  and 
;U'*»era  1 1 bn  roq  ii  • rcweqt  s .7 

In  light  of  this  rapidly  changing 
environment  and  in  an  effort  to  facili- 
tate l:disor»*s  I oeg  :r3n«>e  fuel  supply  and 
generation  resource  planning,  we  estab- 
lished a special  task  force  \n  *19*/6  to 
assess  the  company's  future  energy  base. 
Siieci  fically , the  Task  Force  was  asked 
to  ilctcrminc  which  potentially  available, 
cen vers  ion  technologies  would  ensure  that; 
the  company  would  he  able  To  continue  to  - 
provide  electric  energy  from  both  existing 
and  future  generating  plants#  'fhis  Task 
Force  was  comprised  of  rcpres’cntai  i ves 
from  our  System  Oevelopsici't , Tower  Supply, 
Fuel  .Supply,  Advanced  F.ngt  nee  ring,  and 
lingineoring  and  (tons t met  ion  i^cpartnfCRt'j*. 
Tin*  ob  i cc  t i vos  of  this  v reup  were  t h ree  - 
told: 

First,  I f:  Jove  I op  a list  o f cnc  1 gy 
sources,  fuel  production  tcchnolagios  and 
generation  methods  which  were  not  depen- 
dent on  ncircleur  nn-l  asse.ss  their  teclt^- 
nologica^  ~and  commercial  availability. 


.^Second,  to  p:vpare  cost  osti~«3t.ch»  and  en-i  - 
" vironmental  assessie^nts  fur  the  mor<?*“pro* 
.Rising  technologies».and  finaU/»  t9  pre- 
pare ^'ecoMeiHat  ions ' for  the  im|)Lefienta* 
;tion  of  p^grans  to  develop  and  accelerate 
-these  technoiogtes.  1 

_ 1 should  add  that  this  was  by  no  ncans 
a.  sifi^le  tash  as  involved  an  eyalua* 
tion  of  the  cba^lete  spectrum  of  energy 
related  technolc^gies  ----.  many  of  which  aie 
still  in  the>conceptuaV  stage.  As  you 
might  expect,  arcertain  amount  of  ”SlfAt;“ 
estiisating  was.rcquir^  to  assess  poten- 
tial “costs  and  enviroiiaentaJ  Impacts'iTor 
a number  the  more  a%lvanccd  systems. 

The  i^roli^inary  rev icw '^ent  i f led  soke 

41  dirior'eal  ** technologies"^,  which  might 
apnl  ted  prior  tb- 19^0  and  an  addit  iun:rl 

42  technolpgtes  which  may  he  sufficichlty 
developed  Id 'lil  loV  lent  ion  afeer  lin*0. 

. The  attention  was  then  focused  on 
:tiie  mre  imm^tale  concern  of  evaluating 
•::^ose->echnn logics  which  hold  the  most 
promise'  and  could  he  expected-to  iHr-avXil' 
“Cubic  for  commcycialization  within  th^  next 
. IP  years.'  Detail^  economic  and  en- 

vironmental assessmentV-wcrc  prepared  on 
' these:  for* rattling  purposes.  Capital  and 
operating  cost^'  negulatorv  restrictions, 

. <^oiing  and'pfoc^ss  water  re:|uirements, 
land  use,  transportation  of  fuei,^nd 
basic -fuel  feedsfock.  a%*ai  lahi I ity  were  a 
few  of  the  consideratinns'uScit.ln  this 
eva i liat  ion."  .The  result S of.'  t he  econom ic 
assessment  afe  summarised  in  figure' 5. 

tis  shown, -nuclear  power  stands  as 
the  number  ene  choice  for  base  load  ..power 
, prsiJiict ion.  : This  is  followed  be  three' 

,.ot he r me< hods  wh i ch Srou I d he  a va liable  in 
the  near  term.  .Spec i fica I ly , direct 
husT'icn  of  coal  with  advanced  pollution 
controls,  coal  gasificatVon  integrated 
with  combined  cycle,  and  geothermal.  You 
will  note  that  of  “these  thre.tr,  coal  gasi.^- 
ficat  in  could  i:crve  a wider  variety  of 
needs  as  outlined  in  the  objectives  to 
this  study.  That  is,  it  is  non -petrol cum 
based  ami  it  could  theoretically  provide 
e’ean  liiel  for  both  existing  and  now 
plants.  Til o d't  he r two  oe t hods  gene ra  1 1 v 
a re  app 1 ic  ah i c fo  r new*  gene  ra  t i on  on  I y 
It  should  he  pointed  out  that  none  of 
these  technologies  are  completely  without 
social  and  environmental ’ impacts . 

Bayed  on  this  evaluation  it  was  de- 
termined that  we  should  proceed  with  de- 
tail vd  p I ann i ng  for  a demonst  rat  Ion  coa I 
gasification  project  as  wcTl  aV*s t r eng t h en 
our  programs  in  direct  coal  combustion  and 
geothermal. 

One  option  for  coal  utilisation  that 
has  been  most  recently  proposed  by  l.dison 
is  the  construction  of  :i  direct  coal -fired, 

1 500  MW  plant  at  uii  acceptable  eastern 
California  desert  location.  This  project 
couivl  he  pcssihly  brought  to  commercial 
operai  ion  in  the  1087*1080  time  frame,  and 


advanced  fechntylogy  for  air  and  water 
quality  control  could  theoretically  be 
engineered  hlto  th»  plant.  There  is  some 
concern,  however,  in  the  commitiseiit  to  a 
project  of  tills  size  singe  the  pollution 
control  systems,  requi red  to  meCt  projected 
new-  n'llcs  have  not  been  demonstrated  in  an 
Integrated.- fu.sh  ion  and  we  believe  that  a 
demonstration  first  on  a- smaller  scale 
would  l>c  prudent - 

As  a result,  this  has  led  lidison  to 
propose  the  option^of  •“he  construction  ol 
two  demonstration  plants  at  our  ftobiwater 
(Generating  Station  near  IS;iggett,  Cali  for 
tiia. 

\s  you  know-,  we  recently  amu»onced 
plans  to  conduct  .prel  tji nary  enghieeritfg 
'Studies  with  ler,fco,  Inc.  to  develop  a 
KMto  tons/day  coal  gns I f icat ion  demonstra- 
tion plant  at  Coolwater  Station,  tte'are 
also  seriously  considering  the  feasibility 
'-of  converting  one  unit  rUt  this  saii?e  sta-' 
tion  to  direct  firing  with  coal,  coupled 
wi tb- advanced  stack  gas  emission  control 
devices.  - 

the  liemonst  rat  Ion  Programs  we  pre- 
sently env-i  si  on  will  thus  consist  of 
separate  Hirect  Coal  Combustion  and  (Goal 
Casi'ficnt  ion  Projects. 

In. the  Uirect  Coal  Coohustion  Project 
' theses  1st  ing  81  .'Itt  Unit  2 boiler  wi;M  he 
retruficted  Kith  the- necessary  otuiipment 
to  burn  coal,  as  indicated  in  figure  4. 

As  you  might  expect , the  conversion  of 
this  oil-fired  unit  To*. burn  coal  is  a 
. sizable  task.  T^s  TiniT^  however,  is  one 
of  the  few  on  the  l:djs«n  System  originally 
designe^l  with  provisions  lor  such  a con 
version.,  and,  as  a result,  no  major  modi 
fixations  to  the  basic  ho  tier  appear  to 
he  ret|uircd.  In  addition  to  the  new  coal 
handling  and  coministioa  equipment,  the 
unit  wili  he  equipped  with  a haghousc  and 
- downstream  stack  gas  scrubbing  system  for 
removal  of  part iculatcs  and  sulfur  di- 
oxide. Combustion  modlficatiun  techniques 
will  provide  the  basis  for  NO^  control  al 
t hough  a n ammon  i .n  in  | cc t i on  or  a c a t a I y t i c 
ammonia  reduction  system  may  also  he 
^cons i dc  red . The  demons  t r j 1 1 on  o f the 
^ability  to  opciate  this  rather  complex 
system  of  control  equipment  will  be  a pri- 
mary objective  of  the  prujcct.  We  hel  iiH'c 
the  state-of-the-art  of  NO.,  removal  is  far 
behind  that  of  SO^  and  particulate  removal. 
The  extent  to  which  this  modified  plant 
will  impact  the  environment  is  an  iijlegral 
pari  of  the  experimental  program. 

An  artist's  rendering  of  the  plant  . 
after  the  conversion  to  coal  is  shown  in 
Figure  S.  the  caclosed  coal  handling 
equipment  is  shown  in.  the  foregrourd. 
Midway  is  the  new  slack,  stack  gas  scrub 
her  and  bag  f i 1 1 <M*house . riie  v xistiny 
unit  and  stack  are  in  the  backgriMind. 

l-or  tbv'  Foolwater  t'.oai  (ias  i f ii  ;U  ion 
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Project  a two  phase  demonstration  is 
planned*  The  basic  gasification  system  is 
depicted  in  simplified  diagram  (Figure  6). 

Firsts  medium  BTU  gas,  produced  from 
a Texaco  oxygen  blown  gasifier  and  passed 
through  a fuel  gas  cleanup  system,  will  be 
fired  in  the  existing  65  MIf  Unit  1 boiler, 
to  demonstrate  its  use  as  a petroleum  or 
natural  gas  substitute  for  existing  units. 
Emissions  from  the  boiler  as  well  as  the 
gasifier  will  be  monitored  to  determine 
the  environmental  impact* 

In  the  second  phase  the  gas  will  be 
used  in  a new  combined  cycle  unit  with  an 
overall  rating  of  approximately  90  M!f* 

The  integration  of  the  gasifier  with  a 
combined  cycle  unit  to  achieve  the  lowest 
possible  heat  rate  will  be  the  primary 
objective  of  this  phase  of  the  project 
along  with  the  demonstration  of  system 
flexibility,  turndown  capability  and  low 
overall  emissions.  Advanced  pollution  and 
environmental  controls  will  be  used  in 
every  step  of  the  process  from  the  rail 
coal  delivery  to  the  ultimate  by-product 
disposal.  If  successful,  the  entire  fa- 
cility will  serve  as  a model  to  be  emu- 
lated for  years  to  come.  Figure  7 is  an 
artistes  rendering  of  the  coal  gasifica- 
tion plant. 

the  financial  commitment  for  this 
program  is  sizable  --  on  the  order  of 
$306  million  for  the  gasification  project 
and  $60  million  for  the  direct  coal  com- 
bustion project.  Because  of  this  and  the 
technical  risks  involved  we  are  actively 
seeking  participation  from  both  the  pri- 
vate and  public  sectors. 

In  conclusion,  we  at  Southern 
California  Edison  believe  that  coal  is 
the  only  immediate  choice  of  a major 
energy  source  we  have  in  light  of  the  re- 
cent rather  discouraging  decisions  on 
nuclear  power  tor  California.  Since  there 
^r-e  a series  of  technical,  environmental, 
and  social  questions  which  need  to  be 
answered  if  coal  is  to  be  accepted,  we  are 
of  the  opinion  that  appropriate  demonstra- 
tions are  necessary.  Thus,  we  believe 
that  this  program,  and  programs  like  it, 
are  of  ital  importance  to  demonstrate 
that  coal,  an  abundant  resource,  can  serve 
California's  future  energy  needs  at  a 
reasonable  cost  to  rate  payers  and  in  an 
environmentally  acceptable  manner. 
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ASSTRACT 

An  analysis  of  nonelectric  applications  for  coal 
will  include  a revicjr  of  present  energy  consump* 
tion  nattems  in  tfie  manufacturing,  transportation, 
and  residential  sectors.  The  properties  of  coal 
that  affect  its  aubstituti«»n  into  these  marl^et  sec- 
tors will  be  discussed.  Specific  needs  and  con- 
cerns of  Californians  will  be  delineated.  Present 
nonelectric  consumptive  uses  of  coal  in  California 
will  be  fMitUned.  Current  world-wide  progress 
concerning  increased  industrial  use  of  coal  wiU 
tiien  be  shown.  An  overview  will  be  given  of  the 
opticns  to  protect  the  environment  from  die  direct 
use  V'coal,  espedaUy  the  standpoint  of 
/r-auUur  control:  and  a time  frame  for  comme  ^iali- 
saUon  will  be  projected.  FtnnUy,  pcssibl  * f^esired 
chl^kgjss  io  ener^;  use  pai^e2t:^over  tike  next  fiLy 
years,  will  be  proposed.  . 

^ ENERGY  FLOW  PATTERNS  IN  CALIFORNIA 

I'£lrst  w^uld  like  to  review  the  present  eeergy 
tiow  patterns  in  CaK^mia  to  put  the  nonelectric  * 

' uses  of  coal  into  peis,  ^^ve.  Table  l^hows  the  ' 
"various  energy  deliver  ^ fbrms  for  the  ^riod  July 
l^TS  to  June  1977.  Petroleum  is  obviously  the 
most  important  resource,  wi^  nature  g»  a close 
second.  What  maf  not  be  so  well  known  is^the  fact 
^ that  coal  is  in  diird  place,  just  slightly  ahead  of 
~ hydroelectricity  and  twice  the  importance  of 
~ i.uclear.  In  terms  of  changes,  nuclear  increased 
the  most  last  yegr^  but  coal  war  second  in  in- 
creased percenta^<«.  In  erms  of  absolutes  the 
use  of  natural  gas  Kae  significantly  decreased.  Oil 
' continues  to  dominate  the  scene j to  fact,  California 
increased  the  import  of  oU  last  year  by  almost 
oO  percent.  Somiithin^  else  will  have  fo  tiappen 


Table  I.  Forms  of  energy  delivery  for  California 
Tufv  i976  - June  1977 


Energy  Form 

10<S  Btu's 

Annual  Change 

Natural  Gas 

1.85 

-5% 

Petroleum 

3.88 

•!  ivR 

Coal 

0. 15 

+21% 

Hydroelectricity 

C.  14 

-38% 

Nuclear 

0.07 

+43% 

Geothc  rmal 

0.08 

-9% 

ToUl 

6.18 

+5% 

Source:  Rodman, 

E.  D, , California  ERCDC. 

in  the  future,  and  one  of  the  something  elses  may 
be  the  extensive  use  of  coal  in  this  state. 

The  users  of  the  various  energy  i^sources 
shown  in  the  first  slide  are  highli^ted  in  Table  2. 
Pl“'  Mse  notice  that  roughly  20  percent  of  fite  fuel 
consumption  in  California  was  simply  to  process 
fuel  itself,  i.e.,  20  percent  was  lest  for  Uke 
production  and  processing  cf  energy  before  any 
energy  ever  got  to  the  consumer.  This  is  also 
file  fosiest  growing  use  of  energy,  i.e.,  wasted 
energy  ic  growing  four  times  as  fast  as  total 
energy  use.  Fuel  for  transportation,  perhaps  not 
surprisingly,  is  foe  major  energy  benefactor,  or 
prohleni,  de  pending  on  one's  view  of  society. 


Table  2.  Energy  us.  ^e  in  Califorma 
July  1976  - June  197^ 


Energy  Uaage 

IQIS  Btu's 

Annual  C%ange 

Produertion  and 
Processing 

1.33 

+19* 

Gas  HCAC 

1.54 

-1* 

Transportation 

2.78 

+5* 

Electricity  Sales 

0.52 

+3* 

Total 

6.17 

♦5* 

Source:  Rodman, 

E.  0. 9 Califorma  FRCDC. 

if  these  requirements  continue,  then  California 
must  ev«»ntually  do  what  the  rest  of  foe  world  does, 
and  that  is  to  use  more  coal.  Nuclear,  by  itself, 
cannot  possibly  fiL  foe  gap  in  foe  near  future,  and 
there  is  fear  that  it  never  will.  Solar  will  hel*,#, 
but  unless  or  until  wc  cnange  cur  life  style,  it 
cannet  do  foe  job  we  have  come  to  expe'::!.  We 
slip  out  of  bed  in  the  morning  in  an  air-conditioned 
room  to  the  sound  of  the  electric  alarm  clock, 
turn  on  foe  light,  flush  the  toilet,  shower^  shave, 
and  put  on  nice  clean  clothes  — all  before  we  enter 
the  kitchen  expecting  the  refrigerator,  stove, 
toaster,  and  so  forth,  to  provide  us  with  what  we 
want.  It's  considerably  later  in  tho  morning  that 
we  finally  press  the  starter  in  our  car  and  really 
start  destroying  the  world's  natural  juices  at  a 
«'*'aggering  rate.  If  we  keep  this  up,  the  only 
natural  fuel  that  we  will  have  left  is  coal. 

WHAT  S WKONC  WITH  vTOAL’’ 

So  why  don't  go  ahead  and  simply  use  more 
coaP  Well,  first  of  all,  coal  can  he  dirty. 
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TaHI«*  ) shows  the  ultimate  composition  range  of 
variotis  coals  ased  to  generate  steam  in  the  l^.S. 
These  elements  make  up  almost  entirely  the 
organic  portion  of  coal^  although  some  of  Uie  sul* 
fur  actually  occurs  combinf  d with  the  constituents 
reported  as  ash»  The  ash  represents  the  mineral 
•natter  in  coal  and  consists  mainly  of  silicon^ 
aluminum,  iron,  and  calcium  oxides,  along  with 
traces  of  most  of  the  other  elements  in  the  periodic 
table.  Some  of  these,  e.  g.,  mercury,  lead, 
cadmium,  may  be  environmental  problems  in 
thcmsolvcs.  Moisture  contei^s  can  obviously 
fltictuate  widely  depending  u|M»n  mining  and 
stiirage  conditions. 


DesfMte  the  technical  jargon  in  the  past  about 
producing  clean  fuels  from  coal  - diat*s  a techni- 
cally difficult  and  eicpensive  way  to  proceed. 

Son*?  ''cleaned  coal"  may  be  more  of  an  environ- 
mental problem  than  the  original  coal.  Fuels 
based  on  coal  will  not  be  clean  unless  we  are  will- 
ing to  pay  a rather  considerable  premium  and 
energy  penalty  to  cleanse  them.  One  might  argue 
that  the  real  advantage  in  the  production  and  use 
of  electricity  is  fitat  it  :s  the  most  highly  developed 
delivery  system  known  today  to  provide  clean 
energy  from  coal.  The  thermal  and  economic 
penalties,  of  course,  are  substantial,  but  many 
environmentalists  claim  we  should  do  even  more. 


Table  1.  (-omposition  of  l\S.  coals 
used  for  poue  r production 


Moisture  and  Ash  F ree: 
C:a  rhon 
Oxygen 
I fyeirtigen 
Sulfur 
Nitr«>gen 


O.  W..  I 


As  -Kcceived: 

Moisture  I 44 

Ash  4-4n 


So  that's  what*s  wrong  with  coal.  On  the  other 
hand,  coal  is  stable,  does  not  emit  vapors  if 
stored  properly,  is  not  particularly  radioactive, 
will  not  leak,  will  Usi  for  anotiber  200  to  400 
years,  and  there  are  ample  domestic  supplies 
nearby.  It  has  also  been  the  principal  fuel  In  use 
throughout  the  world  since  the  indnstiial  revolu- 
tion. The  industrial  revolutioa  demanded  low- 
cost  energy  as  a substitute  for  the  energy  output 
of  human  labor,  and  coal  was  the  first  choice. 
Coal  also  may  be  our  last  choice. 

LARGE-SCALE  USE  OF  COAL 


Sulfur,  the  coiti}M>nent  €»f  t'oal  under  mt»st  attack 
hv  environmentalists,  is  not  thought  to  be  normally 
present  in  the  elemental  state  in  coal,  but  is  al- 
most always  found  combined  in  three  different 
types  of  sulfur  compounds.  The  three  types  are 
classified  as  organic,  pyritic,  and  sulfate  sulfur. 
The  organic  sulfur  is  bonded  into  the  cross-linked 
carbon -oxygen -sulfur  nitrogen  chains  which  make 
up  roal.  It  cannot  be  easily  removed  hy  any  roal- 
t leaning  available  process  today.  To  remove  most 
of  the  organic  sulfur,  we  must  either  completely 
g.*sify  4ir  liquefy  the  coal  first,  or  remove  it  dur- 
ing or  after  combustion  urith  a sulfur  capture  agent 
sutli  as  limestone.  The  pyritic  and  sulfate  sulfur 
usually  tu'ciir  in  the  form  of  oct'hisions  imbedded 
in  the  c>rgaui«'  mass  and  are  in*  'tided  in  the 
generic  term  ash.  The  pyritic  and  sulfate  sulfur 
can  thus  be  quite  ctincent rated  in  Iticalis^ed  ac- 
cumulations and  can  frequently  be  removed  by 
physical  cechoiques,  and  easily  removed  by 
clieniical  cleaning  techniques. 

Nitrogen  is  nctriiially  considered  to  he  bound 
into  lilt*  org.tPti  pt»rlioii  of  t*o.il,  and  ufion  cor 
imslion  • ije  con«ertei|  the  oxides  of  nitrogen 
which  may  he  considerably  more  harmful  than  the 
oxides  of  sulfur.  If  ^oal  is  burned  at  high  temper - 
att:res,  it  tan  also  catise  the  ‘Tixatior."  tif  the 
nitrogen  in  (he  eom.hastion  air  into  nitrogen  oxides, 
i '.I rti dilate  c;mis.$ionn  ran  oreur  from  suspended 
asli  iMrlicles  or  nnbui*ned  eoal,  or  froni  c«»al  blown 
.iroiiiul  during  lranspt>rt  or  handling,  or  from  poly- 
.1  rfim.it it  organic  by -products , which  perhaps  are 
the  m»isl  insidious  oi  aii,  and  niay  be  exceedingly 
harmiul  to  health. 


The  most  energy-intensive  industries  in  the 
Lnited  States  at  present  are  shown  in  Table  4. 
These  industries  command  approximately  three - 
fourths  of  all  the  energy  used  in  manafactnring. 
They  therefore  represent  the  primary  opportuni- 
ties for  the  expanded  use  of  coal.  Since  fiiey  use 
lots  of  fuel  and  electricity,  fiiey  are  also  targeted 
industries  for  cogeneration  of  more  on-site 
electricity  and  process  heat.  I would  like  to 
discuss  each  of  these  industries  from  the  stand- 
point of  coal  use. 

The  chemical  industry  can,  and  in  some  places 
d€)es,  use  coal  for  process  heat  needs  now.  Kerr- 
McGee  Gorpoi  .ttion,  for  instance,  has  a coal- 
fired  boiler  for  process  steam  at  Trona.  The 
chemical  industry  will  probabiv  eventually  shift 
hack  toward  the  use  of  coal  as  a feedstock  as  well. 
This  may  not  he  as  difficult  as  one  might  think  at 
first  glance.  Tntil  the  advent  of  cheap  petroleum, 
the  world^s  organic  chemical  industry  was 
originally  based  almort  entirely  on  the  pyrolysis 
of  cnal,  as  it  is  still  practiced  today  in  the  coke 
ovens  of  steel  plants.  However,  the  price  of 
these  organii  chemirals  will  rise  if  we  institute 
the  widespread  use  a less  convenient  raw  mate- 
rials such  as  coal  for  petroleum  as  a feedstock. 
This  is  anottier  one  of  those  difficult  choices.  If 
we  w*ant  to  continue  to  use  our  natural  petroleum 
liquids  . * fuel  oi;r  aatomobiles.  then  we  will 
force  up  the  cost  of  organic  chemical  products 
now  made  from  petroleum,  such  as  plastic  dinner- 
ware,  rugs  and  carpets,  blankets,  clothing, 
automobile  components,  and  now  even  most  of 
our  fiirnitiire,  to  noncompetitive  price  levels  from 
a world  standpoint.  These  chemical  products  will 
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be  increasinfelir  produced  at  Icmer  cost  in  the 
Middle  Easl»  with  subsequent  continued  erosion  of 
United  States  jobs,  and  even  worse  balance  of  pay’* 
ments  problems. 

Table  4.  The  six  largcest  industrial 
users  of  enerpv 


Percentage  of  Total 


Industry 

Purch. 

Fuels 

Purch. 

Elec. 

Total 

Energy 

Chemicals  and 
Allied  Products 

21.5 

19.4 

20.8 

Primary  Metals 
Industries 

17.9 

23.8 

19.8 

Petroleum  and  Coal 
Products 

13.1 

4.6 

10.5 

I*aper  and  Allied 
Products 

10.5 

f.8 

9.3 

Stone,  Clav,  and 
Class  Products 

10.8 

4.8 

8.8 

Food  and  Kindred 

8.0 

6.9 

7.7 

Prtkducts 


Sour^'o:  NASA “J  PL,  T«_clinolopy  Briefing  on 
Cogeneration,  Washington,  D.C., 
September  IS- 16,  l*>77. 


The  alternative  to  pyrolysis  or  direct  liquefac- 
tion of  coal  is  the  gasification  of  c€»al  and  then  re* 
forming,  .'s  desired,  to  Bie  products  as  shown  in 
Fissure  1.  If  we  w^ant  to  pay  the  price,  we  can 
produce  low-Btu  or  intermediate *Btu  gas  (some- 
times called  fuel  gasl  for  our  industrial  furnaces, 
high-Btu  gas  (also  called  synthetic  natural  ga«l 
for  «»ur  homes,  ammonia  as  fertiliser  for  our 
farms,  chemicals  for  plastics,  and  methanol  for 
relativelv  small  energy  uses  such  as  irrigation 
pumps  and  turbines.  These  will  not  be  cheap 
products,  however,  ('oal  com|>ctes  with  oil  and 
gas  on  a Btu- basis  ft>r  direct  combustion.  If  we 
now  convert  coal  into  a gas  or  liquid  bv  a rela- 
tively complicated  chemical  process,  the  cost  of 
the  synthetic  product  is  probably  going  to  be  more 
than  that  of  natural  petroleum -based  material  it 
is  designed  to  replace. 

If  we  reexamine  Table  4 concerning  industrial 
energv  users,  the  paper  industry,  which  uses  wood 
almost  exclusivelv  as  its  raw  material,  and  is  the 
fourth  largest  industrial  user  of  energy^  could 
obviously  use  coal  for  energy,  as  it  does  in  many 
states  alreadv*  However,  this  might  be  unwise  in 
the  long  run.  Perhaps  the  paper  inavistry  should 
simply  be  encouraged  to  use  other  fuel  than 
wood  itself.  It  certainly  is  in  a better  position 
than  anvlx^dy  else  to  use  wood,  a fuel  which  we  arc 
trying  to  encourage  others  to  use. 


The  food  products  industry  in  (-alifornia  has 
substantial  needs  for  fuel.  The  problem  with  the 
use  of  coal  here  is  the  seasonal  nature  of  the  de 
mand.  If  the  costs  of  environmental  co..trol  tech- 
nology must  be  written  off  over  a relatively  small 
fraction  of  the  year,  the  tise  of  coal  may  prove  t«> 
be  uncomfi»rtably  expensive.  The  ItHMl  induslrv 
therefore  represents  a pote»»lial  •••arket  far  the 
so-called  cleaned  ct»al,  or  sol  vent  - refined  coal, 
if  regulations  could  be  itidiciously  written  to  per- 
mit the  intelligent  use  of  this  technology.  Wneo* 
ever  possible,  of  co*irse,  the  wastes  from  these 
agricultural  operations  should  be  used  for  fuel. 

Perhaps  the  most  immediat*^  substitution  pos- 
sibility is  the  use  of  coal  in  the  yetroleum  in- 
dustry. Figure  Z shows  a photograph  ol  a Union 
Oil  steam  - flooding  operation  at  Oiiadalupe.  These 
units  generate  steam  by  tL.;  cembustion  of  oil, 
the  steam  is  then  injected  into  the  ground  to  force 
up  additional  oi”.  The  flue  gas  from  the  boiler  is 
scrubbed  with  caustic.  Perhaps  surprising  to 
many  of  voti,  Clalifomia  has  more  SO2  scrubbers 
in  use  than  any  other  state  in  tfae  nation.  That 
should  bring  a smile  of  satisfaction  from  Frank 
Princiotta.  A close-up  of  a Chevron  steam 
generator  at  the  Kem  River  reservoir  near 
Bakersfield  is  shown  in  Figure  t.  The  oil  furnace 
is  the  horixftneal  cylindrical  device,  and  the  raurtic 
scrubber  is  the  vertical  box-like  structure  between 
the  boiler  and  the  flue.  Coal  comd  he  sufastituted 
here  for  steam  generation  to  save  more  oil  for 
our  automobiles,  bet  more  manpower  would  be  re- 
quired to  operate  the  units,  and  then  there  the 
problem  anc  .ost  of  ash  disposal.  The  cost  of  gaso- 
line would  therefore  rise,  but  perhaps  that *8  good, 
and  certainly  the  oil  reservoir  would  last  a little 
longer,  which  is  what  we  are  trying  to  accomplish 
from  both  a national  and  a state  standpoint. 

The  last  two  of  these  six  most  energy- 
intensive  industries  already  use  substantial 
amounts  of  coal  in  t'alifornia.  The  Kaiser  Steel 
Mill  at  Fontana  now  consumes  7000  to  ROOO  tons 
of  coal  per  day.  The  mal  is  brought  in  by  train 
frtun  the  Sunnysio  mine  in  I'tah  and  the  York 
C'.anyon  mine  in  New  Mexico.  The  underground 
mine  at  Sunnyside  is  shown  in  Figure  4.  The  coal 
is  brought  the  surface  and  transferred  to  unit 
tr^inr  You  will  hear  more  about  these  unit 
train  shipments  later  in  the  program.  The  coal 
is  charged  to  coke  ovens  like  that  shown  in  Fig- 
ure S.  This  is  a photograph  of  a slot  oven.  The 
coal  is  ground,  mixed,  and  rammed  into  the  open 
slot,  allowed  to  cook  or  stew  to  drive  otit  the 
volatile  oroducts  and  to  cement  the  residual 
coke  into  massive  chunks  suitable  for  charging 
to  the  blast  furnace.  In  the  blast  furnace,  in»n 
ore  is  reduced  to  molten  iron,  at  extremely  high 
ten«peratiires  hv  the  coke.  A photograph  of  the 
molten  iron  running  out  of  the  bottom  of  the  hl.t'.l 
furnace  at  the  Kontana  W'irks  is  shown  in  l''ig 
urc  h.  From  here,  the  irt>n  is  refined  to  .rt*el  ii> 
be  used  as  the  raw  material  lor  numerous 
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the  m»Ht  intportanl  of  which  is  our 
friend  the  automobile,  but  also  for  cans  for  tood 
prtH'essingK,  supports  for  our  buildings^  and 
conduatN  to  brinfE  water,  fas,  electricity,  and  coat 
•ntt»  our  homes*  Steel  is  also  used  as  structural 
ctmiptmenls  in  bridges  and  highways,  which  are 
acaiii  needed  by  our  faithful  automobile. 

The  other  significant  industrial  use  of  coal  at 
pn'^sent  in  California  is  in  the  cement  industry.  A 
pliotafegrapli  of  the  Amcord  cement  plant  just  out- 
side Uiverside  is  shown  in  Figure  7.  The  five 
long  tube-lihe  affairs  at  the  upper  right  are  the 
ct»aC fired  r«»tary  kilns.  The  c«>al  pile  at  center 
left  i>  shown  in  close-up  in  Figure  tl.  The  natural 
de|M>sil  of  limesbtne,  also  used  in  llie  pr«»ducti<*n 
«•!'  • (Miienly  is  the  natural  uituind  of  material  stick* 
iiti:  op  tiehind  the  coal  pile*  t'oal  is  pulverised  ai«d 
fed  t*«  the  kilns  to  supply  the  heat  necessary  to 
pr«%duce  the  cement.  The  ash  and  sulfur  can  be 
incorporated  with  the  limestone  into  the  cement, 
which  solves  most  of  the  pollution  problem.  Fig- 
ure *)  shows  a close-up  of  the  baghouse  which 
filters  the  effluent  oases  from  the  kiln.  As  may 
be  noted,  baghouses  do  a very  effective  job  of  re- 
moving fly  ash  and  kiln  dust,  tine  of  »he  principal 
uses  «»f  «*ement  is  in  roads  for  automobiles. 

SMAM.-SCAI.K  I NKS  ilF  < OAI 

Since  there  is  very  little  use  of  coal  for  heat- 
ing, *-«»i»ling,  and  air  t ooditioning  applications  in 
( atifornia,  1 am  going  to  use  some  slides  showing 
|ihoU»gra|ihs  of  the  use  of  coal  in  Ohio  for  illttstra- 
tive  |Hir|Kises. 

Battellc  provides  research  services  for  roughly 
^SiMi  |M«>o|»le  in  C'olumbus,  Ohio,  and  our  power 
plant  is  shimr.  in  Figure  10.  Vie  have  three 
l>tul«-rs,  one  of  whit  h was  converted  to  coal  tw»* 
vear>  ag«i.  Our  pile  is  shown  to  the  right. 

The  feed  iioi>iM-r  is  the  tall,  vertical,  cylindrical, 
ceiiiei.t  block  structure  on  the  left.  These  boilers 
help  li>  supply  heating  in  the  winter  and  cooling  in 
SMUiincr,  as  well  as  process  steam  to  operate  our 
c\in-riment.il  equipment,  and  the  like,  throughout 
the  year.  Oiiring  the  gas  shortage  of  two  years 

.ICO,  when  I lie  entire  %.  Iiool  in  Ohio  was 

»l»iw  1*  s*r  thri'i*  wct^ks  Im*i  •nisi*  of  l«i«'k  «'l  gas. 
wi“  opened  ;>ur  doors  to  apurovimately  wOOii  school 
rhildr'n  in  * ol:;mlsus  >i*  that  educational  programs 
coulfl  l>f  ct>ntinued  in  our  facilities.  We  felt  quite 
:.ecure  with  our  coal  pile.  vVe  also  use  coal- 
gei\  raled  to  run  our  ‘^O-ton/hr  chiller, 

uhi»h  c«*ols  our  ••nO-seal  auditorium.  This  chiller 
i>  Ikt  ed  :»M  .1  lithium  bromide  c».oling  cycle,  which 
ei:ipl»‘/s  .steam  for  r^'peneration. 

’Mie.f*  IS  at  least  :'ne  facility  in  Ohin  w‘hich  uses 
a SI  rubier  »>n  the  power  plant,  and  a t^iiotograph  of 
su%h  a unit  on  „ nearby  air  force  hase  is  shown  in 
Kigiire  II.  .Sludge  c!i s po.^  1 1 is  a problem  here  and 
till*  let  hiiitjut*  iisi*d  for  .-iedge  dtspiisal  is  simple 
iMiiNiunm  A view  til  the  1/2  acre  |>ond  is 

siiMwii  in  the  foreground.  This  |>ond  has  sufficient 


yotun«e  to  store  the  sludge  which  will  be  sc* 
cumulated  during  the  next  five  to  ten  years.  Alter 
that,  presumably  we  will  have  to  dig  another  pond. 

1 would  now  like  to  show  a photograph  of  a 
house  in  my  neighborhood  which  still  employs  a 
coal -fired  stoker  in  the  basement  for  heating  in 
the  Csll,  winter,  and  springy  A view  of  the  house 
from  the  front  is  shown  to  the  left  in  Figure  12. 
The  previous  night  the  temperature  dropped  down 
to  about  32*r,  and  the  furnace  was  on  when  fiiis 
photograph  was  taken.  No  emissions  from  ttie 
chimney  ccHild  be  observed.  A view  inside  Uie 
brsement  is  shown  in  Figure  13,  and  you  will 
notice  a nice  warm  fire  in  die  hearth.  The  ashes 
and  clinkers  must  be  withdrawn  periodically,  and 
the  tubs  containing  previous  withdrawals,  waiting 
to  be  carried  out,  are  shown  im  the  floor  in  front 
of  the  furnace.  The  last  photograph  in  this 
series.  Figure  14,  shows  tbe  coal  bin  and  clean 
clothes  hanging  in  storage  to  flie  ri|dtt  of  the  coal 
b*-t.  A much  cleaner  arrangement  than  my  own 
basement,  which  contains  a coal  fired  furnace 
that  was  converted  to  gas  several  decades  ago. 

THE  FUTVRE  OF  COAL  IN  CALIFORNIA 

C'oal  should  be  used  in  California  with  discre- 
tion. The  larger  the  boiler  or  industrial  furnace, 
the  more  attractive  its  use  will  become.  Coal 
should  probably  have  fi  rst  priority  for  the  process 
needs,  and  especially  the  high -temperature 
process  needs  of  industry.  Its  use  in  smaller 
scale  applications  such  as  for  space  heating  and 
cMling  in  residential,  military,  hospital,  com- 
mercial, or  tight  Industrial  complexes  should  be 
.tccele*’aled. 

Research  work  going  on  in  California  which 
may  be  of  help  :n  the  future  is  shov^n  :n  the  next 
tw*o  figures.  Figure  IS  is  a view  of  the  TRR 
f'apistrano  pilot  plar*  an  a new  oroeess  to  clean 
coal.  As  indicated  earlier,  however,  if  the  coal 
contains  large  amounts  of  organic  sulfur,  it  can- 
not be  of  great  help.  Figure  lf>  shows  a view  of 
the  Weve rhaeuse**  7- 1 '2-fool  diameter  fluidized- 
hed  cor  bastor  and  its  associated  I -MW  gas 
turbine  Located  at  the  romhiistion  I'ower  C*om- 
iMnv's  Menlo  5*  irk  facilitv.  Tho  tliiidi/.ed  bed 
shoves  promise  as  an  alternative  to  flue  gas  de- 
sulfur i /.at  Ion  in  that  it  will  capture  sulfur  du  vng 
rombustion.  hopefuUv  at  lower  cost,  lather 
pertinent  work  is  going  on  right  here  at  .IPI.,  bv 
Occidental,  S!a*.*ford  Research  Institute,  anil 
many  other  organizations , 

However,  the  mass i\ e sok  ioe«*onomi»  change 
w*hit*h  is  facing  not  onl,*  I'alifo/nians,  htit  the 
nation,  as  weil  a.*s  most  of  the  world,  is  the  prob 
lein  of  the  automobile.  In  Irrrns  of  the  long*  range 
future,  it  seems  that  the  transportation  system 
based  on  the  personal  aalomobilehs  *,  as  we  have 
tome  to  know  it,  will  have  to  change. 
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Electricity  may  be  the  preferr^  source  of 
power  In  Ae  future  for  most  personal  transports  - 
Hon,  including  tiie  automobile^  tiie  light  truck,  the 
railroads,  and  mass  transpor*.atlon.  Tois  elec- 
tricity could  be  produced  piin«ar:iy  *rom  coal  in 
large,  relatively  efficient  plants.  Cleaned  coal, 
or  the  so-called  clean  fuels  .rom  ci»al«  could  then 
be  used  Car  individual  residences  and  for  light 
m;  ou&cturing.  Heavy  indt'ttry  will  continue  to 
use  <:oal  as  it  has  in  ttie  pac  t.  1 ant  sorry  to  re- 
port that  energy  for  all  so  *ii  *ses  wit!  no  longer 
be  cheap*  If  die  federal  ;^ove  mr^ent  wants  to  fi  rce 
the  technology  of  synthetic  fuel  -om  coal  into  the 
industrial  marketplace,  I be*ie\^  Hie  most  exped- 
ient route  to  do  so  woi 'd  he  for  «he  government  to 
becc.ne  the  purchaser  of  si.ch  hwls,  and  to  use 
such  syndietic  fuel  for  governme.  tal  purposes. 

The  state  governments  coulc  dien  join  in  such 
federal  endeavors  as  they  diink  prudent. 

We  must  decide  for  ourselves,  and  decide  rela- 
tively soon,  what  price  and  sacrfices  we  are  will- 
ing to  accept  for  ^e  continue  * i.xpl<^tation  of 
energy.  Coal  should  be  utili  led  where  appro* 
piiate,  hut  it  should  only  *ie  used  with  discretion. 

It  cannot  be  bodi  clean  and  cheap,  no  matter  how 
much  we  want  it  to  be  otherwise. 


I would  like  to  acknowledge  the  help  of 
Dr.  Don  Peterson  with  the  California  Energy 
Commission  for  background  information  on 
Califomia*s  energy  needs.  Help  with  respect 
to  visual  material  was  provided  by  Dr.  ile  ^ry 
Wigton  of  Weyerhaeuser  and  Dr.  Bob  Meyers  of 
TRW  concerning  photographs  of  their  pilot  plants 
in  California:  by  Harvey  Rosenberg  of  Battelle 
for  the  photographs  of  the  scrubbers  at 
Rickenbacker,  Bakersfield,  and  Guadalupe;  and 
by  Dave  Ball  of  Battelle  for  the  photographs  of 
the  haghouse  and  coal  pile  at  the  cement  plant 
in  Riverside.  The  aerial  photographs  of  the 
Armcord  cement  plant,  and  all  plMdogtaphs  of 
the  operations  associated  with  the  Fontana  Steel 
Works  wete  reproduced  fr««m  annual  reports  of 
the  Kaiser  Steel  f 'orporal.  hi  and  Amcord,  Inc. 
Finally,  1 would  also  like  to  thank  our  neighbor::, 
Mr.  and  Mrs.  JohnS.  Motil,  for  permission  to 
photograph  their  lovely  home. 


Z4 


Fig.  9.  Baghouse  for  dust  control 
at  Amcord  plant 


Fig.  13.  Stoker  furnace  in  neighbor- 
hood basement 


Storage  areas  for 
and  clean  clothes 


N79-27600 


A SYSTEI  CXAttlNATlON  OF  THE  OPPCRTONITIFS  OF  COAL  FOR  CALIFOk  ' 


H.  KK  Hathaway 

Fl^or  Engineers  and  Constructors, 
Irvine,  California 


ABSTRACT 

Appreciable  empirical  evidence  has  been 
published  which  Indicates  a strong  corre* 
lation  between  a society's  economic  wealth 
(its  GnP)  and  its  energy  consumption.  With 
a growing  population  and  increasing  indi- 
vidaals*  aspirations,  California's  energy 
demands  will  aiso  in  the  future. 

Because  of  decreasing  availability  of 
netroteon:  fuels  and  natura!  gas,  it  is 
imperative  that  alternative  means  be  de- 
veloped for  meeting  these  demands.  In  this 
paper  ;;e  exanine  the  options  available  for 
imrvarting  energy  derived  from  coal. 

These  include:  (I | electric  power  gen- 
erated *rou  coal,  (2)  coal  gasification 
near  the  mine  site  fo-*  conversion  ta  sub- 
stitute natural  gas  or  liquid  products  such 
as  methanol  or  hydrocarbons,  (a)  converting 
the  coal  directly  to  liquid  hydrocarbons 
similar  to  a synthetic  crude  oil. 

Comment  is  made  on  the  long  lead  times 
required  between  conception  and  completion 
of  facilities  of  this  tyne.  Because  of 
political  and  ectinonic  innediaents,  «^xce%s- 
ive  delays  have  resulted  i.i  cancellation 
of  projects  such  as  Kaiparowits  and  UESCO. 

The  need  for  statesmen  and  citizens  with 
vision  and  courage  to  act  is  emphasized. 

importalian  of  Coal -Generated  Energy; 

An  Cxami nation  of  Options 

I.  IHTRODUCTfON 

The  title  of  this  session,  referring  to 
opportunities  of  coal  for  Calitornia,  is 
one  of  the  rost  encouraging  signs  I've  seen 
to  signify  that  more  than  just  a few  of  us 
recognize  two  key  facts: 

(I)  At  some  point  in  che  Future,  wc  in 
California,  dlr.ni|  with  all  other 
Arericuns,  will  not  be  able  to  get 
as  much  petroleum  products  or  nat- 
ural gas  as  we*d  like  to  get  for 
the  kind  o price  we'd  be  able  or 
willing  to  pay. 

(?)  America's  vast  reserves  of  jal 
offer  the  hope  of  supplementing 
our  energy  needs  at  prices  we  can 
a f ford. 

I've  been  asked  this  .norning  to  examine 
just  the  options  of  importing  coal -generated 
energy  into  California.  The  other  two 
speakers  of  this  session  have  addressed  the 
problems  associated  i.ith  bringing  in  ‘.he 
coal  itself  for  us:  here.  Among  us,  we 


raise  the  kind  of  questions  and  issues 
which  most  people  feel  are  important. 

Since  we've  implicitly  accepted  the 
idea  that  an  energy  crunch  is  looming, 
there  doesn't  seem  to  me  to  be  a need  for 
documenting  the  why's  ard  wherefore's  of 
it.  It  does  seem  appropriate,  however,  to 
comment  on  the  impact  on  our  economic  or 
material  well-being  that  we  should  expect 
if  our  energy  supplies  dc  become  inadequate. 

Appreciable  empirical  evidence  has  been 
published  which  indicates  a strong  corre- 
lation between  a society's  energy  consump- 
tion and  its  economic  productivity,  mea- 
sured as  GNP  per  capita.  Among  the  lead- 
ing industrial  nations  of  the  world,  tne 
U.S.  compares  favorably  as  an  efficient 
user  of  energy  as  measured  by  $GNP/Unic  of 
energy  consumed.  Some  countries  with  out- 
standing energy  consumption  records  usually 
have  small  populations  and  produce  fine 
products;  for  example,  Switzerland 
derives  appreciable  income  from  low  energy 
content  exports  fine  clockwoiks. 

The'‘^  are  fewer  than  30  countries  in  the 
world  with  populations  larger  than  Cali- 
fornia's 22  million;  there  are  only  SI 
countries  in  the  world  with  areas  larger 
than  her  160,00*^  square  miles,  if  we  were 
a separate  country,  our  GNP  of  some  Si  SO 
billion  would  be  about  the  7th  or  3th 
largest  in  the  world.  This  tells  me  that 
our  state  is  big  enough  that  the  general 
data  will  apply  to  us.  So  1 conclude  that 
our  economic  well-being  be^rs  a strong  re- 
lationship with  our  energy  consumption. 

This  has  certainly  ueen  true  in  the  past; 
ojr  per-capita  1ncom.2s  have  increased  more 
or  less  in  tandem  with  our  per-capita  usage 
of  energy.  Now,  our  poptOation  is  growing, 
and  so  are  Individuals'  aspirations. 

® Loji , undoubtedly  has  an  off  t 
on  this  relation ship  and  as  the  cost  of 
energy  increases,  economic  factors  will  tend 
to  decrease  energy  consumed  per  bGUP.  How- 
ever, unless  some  heretofore  unknown  process 
can  be  made  to  act  to  further  decouple 
material  progress  from  increased  energy 
usage,  California's  energy  demands  surely 
will  rise. 

I appreciate  the  opportunity  to  take  a 
role  in  reviewing  for  those  who  ipad  our 
sta^e  some  of  the  alterpAM/®  wieans  for 
meeting  these  demands.  I ho*>e  that  our 
policy  makers  are  already  aw«.re  of  the  pro- 
bable consequences  of  failing  to  provide  the 
amounts  and  kinds  of  energy  the  people  will 
want,  including  the  problem  of  who  gets  how 
much  and  why.  So  let's  look  at  some  of  the 
ways  in  which  we  can  import  the  energy  de- 


33 


rived  frOM  coal  processed  beyond  our  state 
boundaries. 

il.  ELECTRIC  POHER 

In  recent  years,  California's  consuBp* 
tion  of  electricity  bas  grown  more  rapidly 
than  its  use  of  any  other  forw  of  energy. 
Unless  sufficient  nuclear  capacity  is 
built,  coal  Bust  provide  zt  least  part  of 
the  growth  that  we  aust  expect  if  this 
trend  continues.  Thus,  electrical  energy 
Is  a very  attractive  option  for  i«porta* 
tiun.  All  such  systeus,  however,  would 
require  long  distance,  high  voltage  trans- 
BisNion,  with  attendant  line  losses  that 
are  proportional  to  the  distance.  At 
present,  these  losses  liait  the  distance 
econoaical  transaission  to  approxi- 
wately  one  thousand  ailes.  Other  para- 
meters for  any  electric  laf.ort  system 
include  water  sur  ly,  coal  transport  costs, 
ash  disposal  rr  ,,  and  enyiroomental 
iapact. 

Let's  not  kid  ourselves;  we  can't  make 
an  oaeist  without  breaking  soae  eggs.  Any 
energy  systea  that  Is  to  aake  a meaningful 
contribution  to  the  needs  of  22  million 
people  will  have  soae  environmental  iapact. 
I see  an  analogy  between  saying,  "I  hate 
to  see  environaental  impact."  and  say- 
ing, "I  hate  the  thought  of  growing  old." 
You've  got  to  consider  the  alternative! 

Conventional  Power  Plant 

As  somo  of  the  following  papers  will 
elaborate,  there  are  several  options  for 
making  electricity  from  coal.  First,  be- 
cause it  Is  current  technology,  I think 
of  conventional  power  plants.  Under  pre- 
sent laws,  such  plants  probably  would  be 
required  to  employ  ^tack  gas  scrubbers, 
which  are  somewhat  controversial  in  regard 
to  performance  and  which  definitely  add  to 
the  cost  of  the  power.  The  3000  megawatt 
systea  that  was  proposed  for  the  Kaiparo- 
wits  installation  was  an  example  of  this 
technology.  Host  of  you  here  today  are 
surely  familiar  with  the  objections  raised 
against  that  project,  whether  or  not  you 
happen  to  agree  with  the  arguments.  The 
major  point  was  that  the  level  of  parti- 
culates produced  would  reduce  long-range 
visibility  and  thus  diminish  the  scenic 
value  of  the  area. 

P.”.  -t-  Power 

Another  approach  would  be  to  convert 
the  coal  to  a clean  fuel  gas  which  could 
then  be  burned  in  the  power  plant.  This 
would  certainly  ease  the  particulate  pro- 
blem, but  it  would  be  more  costly.  This 
would  also  be  considered  current  techno- 
logy. By  adding  advanced  power  cycle  con- 
cepts that  are  now  under  development,  in- 
creased efficiencies  could  help  offset 
these  costs.  There  will  be  further  dis- 
cussion on  this  later,  but  :t  does  appear 
that  this  procedure  is  one  of  the  brighter 
stars  on  our  energy  horizon.  My  own 


company,  Fluor,  is  involved  in  test  pro- 
grams with  Commonwealth  Edison  of  Ch.cago 
and  others,  and  Southern  California  tdison 
with  Texaco  ere  studying  such  a facility 
for  Southern  California. 

In-Situ 

In  addition  to  converting  coal  to  fuel 
gas  with  conventional  gasification  reactors, 
it  is  possible  to  gasify  coal  in-si tu  - 
without  ever  actually  mining  it-  There  is 
appreciable  work  being  done  now,  mostly 
under  DOE  auspirrs.  to  develop  this  te%h> 
nology.  The  Russians  have  carried  wn  Mit  li 
work  on  a semi-commerc iai  scale  for  *,ev**ral 
decades,  and  one  U.S.  utility  is  pruceei*ing 
with  a program  which  considers  the  use  of 
Soviet  technology. 

Just  as  with  conventional  gasifiers, 
such  gas  Is  readily  cleaned  of  both  sulfur 
and  particulates.  But  it  brings  so^e  new 
problems,  too.  Subsidence  of  the  surface 
could  occur,  gas  leakage  at  the  surface  is 
possible,  and  impact  on  underground  water 
supplies  is  conceivable. 

y uidized  Bed  Combustion 

Fluidized  bed  combustion  is  yet  another 
way  to  use  coal  to  make  the  steam  needed 
for  a power  plant  in  a manner  that  promises 
to  reduce  sulfur  emissions  to  acceptable 
levels  under  present  laws. 

Cells 

Other  Bodes  of  electrical  generation, 
which  are  still  in  the  developmental  realm, 
are  magnetohydrodynamics  - HHO  and  fuel 
cell  technology.  Both  have  promise  but  our 
assessment  is  that  these  are  still  insuf- 
ficiently developed  to  warrant  serious  con- 
sideration when  we're  examining  options  for 
the  relatively  near  future.  I mention  it 
only  because  our  DOE  is  providing  substan- 
tial support  in  these  areas. 

III.  CAST  CATION 

I noted  earlier  that  coal  could  be  con- 
verted to  a low  or  medium  Btu  fuel  gas  that 
could  then  be  burned  tc  produce  electric 
power  for  import  into  ovr  state.  But  a 
gaseous  product  itself  could  be  an  attrac- 
tive import.  There  is  proven  technology 
for  the  conversion  of  coal  to  gas  on  a vast 
scale.  Fluor  is  currently  constructing 
such  a plant  that  will  proce:.s  40,000  tons 
of  coal  per  day.  This  is  for  a client  who 
has  been  operating  a similar  plant  for 
about  one-third  that  size  Tor  almost 
years.  It  is  most  attractive  to  operate 
such  plants  near  mi sites,  thus  avoidi-  . 
the  transport  of  useiess  ash  or  moistwrr. 

A.  SNG 

California  already  imports  appreciable 
natural  gas,  and  coal  can  be  processed  to 
produce  a substitute  natural  gas  (SNG)  that 
is  indistinguishable  from  the  natural 
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product.  There  is  avpT^'TXpaci ty  in  exist- 
in9  pipelines  that  transport  1ar9e  quanti* 
ties  of  such  qas.  To  convert  the  product 
fuel  qas  froM  such  plants  as  I just  men- 
tioned to  SN6  is  a relatively  staple  step. 
Several  such  plants  were  once  scheduled 
to  be  built  to  supply  such  qas  for  Cali- 
fornia. One  of  thea,  UESC*  • was  a Fluor 
project.  Various  factors  have  coabined  to 
delay  these  - perhaps  indefinitely.  1 
presuae  that  soae  of  the  reasons  for  the 
failure  to  aove  forward  with  these  facili- 
ties is  on  the  aqenda  of  later  speakers » 
but  1 wish  to  eaphasiae  that  the  techeo- 
logy  here  is  proven.  The  deterrents  have 
pol i tico-econoaic  foundations. 

B.  NediuB  Bto  Gas 

If  the  qas  froa  qasifiers  is  not  pro- 
cessed to  produce  SNG,  it  will  be  of  lower 
heating  value.  Such  a gas  cannot  be  aixed 
in  pipelines  with  natural  gas*  but  sep* 
arate  piping  systeas  could  be  built  to 
util  ire  it  as  an  industrial  or  power  plant 
fuel.  The  lower  heating  values*  however* 
Mail  the  distance  over  which  the  gas 
could  be  econoaically  transported*  to  a 
few  hundred  ailes.  This  aay  eliainate  the 
iaportation  to  the  California  coast  of  coal 
energy  in  this  fora*  but  our  border  areas 
could  conceivably  be  served  by  gasifica- 
tion plants  located  in  adjacent  states. 

C . Syn  t hes  i s of  t_i  qu  i ds 

The  aain  constituents  of  such  a nediua- 
Ctu  gas  as  l*ve  just  been  talking  about 
are  carbon  aonoxide  and  hydrogen.  .Tix- 
tures  containing  these  two  gases  are  often 
called  synthesis  gas  (or  syngas)  because 
a wide  variety  of  other  cheaicals  and 
hydocarbons  can  be  synthesired  froa  them 
by  using  suitable  catalysts  and  process 
tethnigues.  The  one  such  naterial  of 
greatest  interest  on  our  energy  scene  is 
aethanol . 

Ilethanol*  toraerly  known  as  wood  alco- 
hol* has  long  been  a aaterial  of  coaaerce* 
and  its  value  as  a clean  fuel*  both  for 
transport  purposes  and  for  power  genera- 
tion* is  well  known.  Alwost  all  methanol 
today  is  made  from  syngas  derived  from 
natural  gas  or  other  hydrocarbons.  Thus, 
the  only  different  technology  involved  in 
producing  methanol  from  coal  resides  in 
producing  the  syngas.  Although*  as  1 have 
already  noted*  we  know  how  to  do  this  on 
commercial  scales*  the  economics  just 
aren't  favorable  compared  to  starting  with 
hydrncarbons . A recent  study  for  an  ultra- 
large  scale  plant  '^ugtiests  that  attrac- 
tive costs  are  attainable,  but  those 
results  are  still  not  accepted  by  many  of 
us  in  the  technical  community. 

As  the  costs  of  hydrocarbons  rise,  how- 
ever* methanol  from  coal  will  become  m*  ^e 
attractive.  It  is  easily  transported*  and 
it  thus  is  another  potential  method  for 
imporliiiij  coal -derived  energy. 


IV.  HTOROLIQUCFACTIOII 

Liquefaction  of  the  coat  by  adding  hy- 
drogen is  yet  another  option  for  importing 
coal's  energy  while  leaving  most  of  its 
problems  elsewhere.  (Again*  let's  not 
try  to  kid  anybody.  That  is  the  main 
thrust  of  such  options  as  I've  been  dis- 
cussing.) Our  conference  program  shows 
that  Session  IX  on  Thursday  is  devoted  to 
this  subject.  Here*  I shall  only  point 
out  that*  by  appropriate  processing*  coal 
can  be  reacted  chemically  with  hydrogen  to 
produce  hydrocarbons  which  are  quite  simi- 
lar to  those  that  are  derived  from  petro- 
leum. The  ash  and  sulfur  from  the  coal  are 
removed  at  the  processing  plants*  and  the 
liquid  products  can  be  transported  as  in 
current  practice*  Depending  upon  the  per- 
ceived needs  of  the  market  place*  the  coal 
could  be  upgraded  to  boiler  fuel*  petro- 
leum-like feedstock*  fuel  oil*  or  dis- 
stillates.  including  gasoline. 

The  technology  for  hydro liquefaction  of 
coal  is  still  under  development  in  the 
U.S.;  however*  semi -commercial  units  are 
under  construction  and  commercial  sited 
demonstration  modules  are  being  proposed 
for  construction  today.  While  it's  true 
that  the  Germans  in  Horld  War  II  produced 
liquids  in  this  fashion*  it  wasn't  eco- 
nomics that  provided  the  impetus. 

V.  STSTE!1S  OVERVIEW 

I've  mentioned  several  technically 
feasible  ways  by  whico  we  can  import  into 
California  energy  which  was  derived  from 
coat.  It  seems  to  be  thit*  in  the  broadest 
sense k we  must  be  concerned  not  just  with 
California's  energy  problem  but  with  a 
system  that  includes  the  overall  pplit_ic_a_l 
and  socio-economic  we! fare  of  a major 
portion  of  the  western  United  States. 

Just  because  the  governing  leaders'  of  our 
previous  generations  saw  fit  to  draw  cer- 
tain political  sub-divisions  doesn't  mean 
that  people  who  live  on  one  side  of  the 
boundary  lines  are  any  different  from  those 
on  the  other.  So  the  "solution  set"  to  our 
energy  -*^oblen  must  include  not  only  satis- 
factory economic  and  environmental  results 
for  Cal i fornians * but  also  for  the  resi- 
dents of  our  neighboring  states  and*  per- 
haps, of  some  even  nore  distant  states  who 
might  supply  us  with  coal  or  water. 

I described  at  the  outset  of  this  talk 
some  of  'ie  evidence  that  our  economic 
well-being  depends  upon  energy.  Ue  must 
recognize  that  the  penalties  for  failing  to 
develop  energy  supplies  adequately  appear 
to  be  potentially  harmful  to  our  economy 
and  our  society.  Our  state*  and  indeed  our 
country*  sorely  need  statesmen  and  citizens 
with  vision  and  with  the  courage  to  act  to 
meet  the  needs  of  the  future. 

^ would  leave  this  audience  with  one 
closing  thought.  --  Technology  is  ax^il- 
able;  either  proven  or  under  advanced 


developsent,  to  provide  us  with  the  kinds 
of  energy  froa  coal  that  we  require.  The 
deterrents  to  developing  this  source  of 
energy  are  political  in  the  case  of  e1ec> 
trie  power  and  econoaic  and  political  for 
the  other  foras. 
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Ses0ioa  I:  K SYSTEMS  EKAMIRATIOIl  OF  THE  OPPOKIUIUTIES  OF  GOAL 

FOR  CALIFORRIA 

Session  Cochairperscms:  Ronald  Dictoisoa  (SRI) 

Donna  Pivirotto  (JPL) 

Panel  Hnbers:  Jack  Moore  (SCE) 

Joseph  H.  Oxley  (BMI) 

VilliaB  Hathamy  (lluor  Corp.) 

OPEN  OlSCUSStOM  B¥  A7TEN0EES 

RONALD  DICKENSON: 

lie  have  heard  consideraticHis  concerning  coal  use  in  California^ 
both  electric  power  and  mm-electric  applications*  Me  have  also 
heard  considerations  concerning  inportaticm  of  energy  delved 
frcMi  coal  outside  the  State*  There  are  text  sore  sessions  to  this 
conference  and  soae  of  th«  will  fcnrus  nore  closely  on  soae  of 
the  specific  consideratims  brought  up  by  the  speakers  in  this 
first  session*  Therefore^  in  the  vein  of  the  overview  nature  of 
this  session^  ue  night  start  out  with  some  of  the  general 
issi^  associated  wrth  getting  coal  or  coal-4msed  energy  into 
California*  For  exaaple*  both  Fluor  and  Southern  California 
Edison  have»  for  several  years*  been  involved  in  projects  for 
the  importation  of  coal-based  energy  into  the  State.  To  kick 
things  off.  1*11  exercise  the  prerogative  of  the  session  chair- 
man by  directing  the  first  question  to  Jack  Moore  of  Southern 
California  Edison.  Sy  the  way*  we  want  to  have  a fairly  quiet 
panel*  but  I see  Joe  Oxley  is  in  a very  difficult  position*  He 
is  between  an  Aggie  and  a Razorback*  so  be  careful*  Joe. 

JACK  MOORE: 

From  my  point  of  view*  regulatory  attitudes  and  directives  are 
the  most  difficult  obstacles  that  we  have  to  handle*  Recognizing 
that  they  are  all  good  people  was  the  basis  of  ray  comnent  to  the 
effect  that  we  do  seem  to  dance  to  the  same  tune*  but  with 
entirely  different  rhythms*  Our  experience  has  been  that  as  we 
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start  to  biill4  higji  voltage  lilies^  as  has  been  done  from  the 
eastern  sector  of  Califosrnia  to  other  statesr  or  fron  the  Norths 
as  oe  have  vith  hi^  voltage  ix:  lines  and  500»000  volt  lines 
for  exchange  poser,  we  will  run  into  adverse  situations  that  could 
possibly  thwart  the  building  of  out-^f^tace  capacity.  Kaiparowitz 
was  amtioned,  and  this  is  a synpiioay  of  reason  why  it  is 
difficult  to  build  capacity  out  of  state.  In  California  we  have 
a tendency  to  say,  ”Butld  it  out  of  state,**  while  soae  of  our 
people  fron  the  regulatory  agency  on  oi^casion  have  gone  over  and 
testified  against  us  at  the  out«-of-state  locaticm.  This  is  a 
dllema  that  causes  us  to  wonder  if  we  are  unable  to  adequately 
conRomicate  with  each  other.  With  respect  to  constructing  large 
coal-fired  elcxrtric  generating  plants  within  the  State,  I believe 
this  will  probably  be  as  easily  done  in  California  as  in  adjacent 
states.  I think  our  friends  in  sone  other  states  that  are  building 
capacity,  and  hopefully  they  will  well  us  sone,  will  help  our  future 
power  graeratlon  dllema  in  California. 

I agree  that  the  technology  Is  here  and  %ie  will  nafce  our  best 
efforts  with  these  technologies  to  build  coal-fired  capacity 
within  the  State  of  California.  Considering  the  stringent  air 
pollution  regulations  that  are  continuously  issued,  it  could 
be  doimtful  that,  with  present  regulatory  attitudes,  plants  would 
be  licensed.  However,  as  I have  said  before,  I believe  the 
technology  is  available. 

During  earlier  ccxanents  by  others,  a fluidized  bed  combustion 
process  was  mentioned  and  1 thought  at  the  time  that  I was  glad  that 
HPRl  is  funding  a program  to  study  how  to  dump  waste,  which  would 
accrue  from  sulfur  removal,  into  the  ocean.  As  you  look  at  the 
solids  generated  in  a fluidized  bed  boiler,  there  will  be  massive 
amounts  of  waste.  If  you  ccxapare  this  with  the  volume  of  waste  or 
sulfur  rmoval  from  other  coid>ustion  processes,  it  is  doubtful,  in 
my  mind,  as  to  whether  fluidized  bed  will  ever  be  installed  in 
California.  However,  I am  not  saying  that  this  is  not  a vi«ible 
solution  for  other  parts  of  the  country  and  the  world. 


IKE  EASTVIHJ): 


represmtifig  the  desert  region  of  the  Sierra  Club  and  I 
would  like  to  address  mf  question  to  Mr.  Hoore.  You  mentioned 
your  eastern  desert  proposal*  your  1500  mesawatt  coal  fire  proposal. 
Are  you  only  losing  at  the  eastern  desert*  or  are  you  looking  at 
alternative  locaticms  outside  of  the  eastern  deserts  of  Riverside 
and  San  Bernardino  Counties? 

JACK  HOORE: 

If  we  are  going  to  talk  about  coal  in  Califcmia*  then  we  mist 
lock  generally  in  the  eastern  desert  area.  He  are  loc^dng 
specifically  at  the  ill-fated  Vidal  Buclear  Staticm  site  that  is 
located  just  to  the  west  of  the  Colorado  River.  He  are  also  looking 
at  sites  in  the  Barstow  area.  The  coal-fired  plant  announcement  is 
new  enou^  chat  oaly  preliminary  studies  are  under  way  and  there 
will  be  10  or  12  sites  reviewed  before  we  are  throng.  He  must 
take  into  consideration  many  elements  before  a decision  can  be 
made  on  a plant  site  location.  There  are  hundreds  of  parameters 
that  amst  be  reviewed;  such  as  one  that  concerns  the  Vidal  site* 
which  creates  a problem  because  this  is  the  mating  area  for  the 
desert  tortoise.  The  iopact  of  the  plant  on  that  animal  will  be 
a large  part  of  the  ecologicral  review. 

IKE  EASTVOLD: 

1 think  there  are  soo^  Indian  reservations  where  a certain  amount 
of  such  mating  goes  on  very  close  to  that  site  also.  I would  like 
to  know  if  you  anticipate  suggesting  alternative  sites  to  the  Vidal 
which  involve  a different  transmission  syst^  and  different  water 
supply  scenario. 

JACK  MOCmE: 

Certainly*  we  look  at  every  possible  water  supply  because  a coal 
generating  station  of  that  size  will  take  30*000  acre-feet  a year 
of  water.  That  is  a little  high*  but  in  that  order.  Fresh  water, 
brackish  water*  whatever  is  available*  we'll  use  it.  Also*  we  could 
get  into  the  question  as  to  why  we  locate  in  the  desert  when  we  have 
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a great  big  ocean*  but  **gee**  there  ie  Pandora's  box  for  you! 

RICBABD  DlEHLr 

Aerojet  &iergy  Conversion  £onq[»8ny*  directed  to  Mr.  Moore.  Three 
very  ^lort  questions:  (1)  Mhat  do  you  look  to  be  the  percent  growth 
denand  for  electricityT  (2)  Rased  on  that  answer*  what  is  the  reserve 
cr^acity  that  you  are  looking  for?  and  (3)  Cc»u'd  you  elaborate  a 
little  more  on  the  lead  time  for  a coal-fired  pl^t  to  go  in 
California*  realising  for  exaiiq>le,  that  in  the  U.S.  for  a nucle^V 
plant*  we  are  talking  about  12  years  lead  time. 

JACK  MOORE: 

I guess  I could  be  a little  facetious  and  talk  about  the  lead  time 
on  Kaiparowits*  but  that  would  not  get  us  very  far.  If  you  go  through 
the  Notice  of  Intent  process  that  we  have  for  siting  in  the 
State  of  California*  you  could  expect  that*  at  best*  you  would  have 
a permit  to  build  within*  say*  three  years.  For  a nuclear  plant* 
certainly  the  PSAR*  or  the  Preliminary  Safety  Analysis  Report*  is  a 
document  that  is  taller  than  I am.  For  a coal  plant*  by  investi- 
gating the  breakthroughs  that  the  Japanese  arc  supposed  to  have 
made  in  the  fluidized  bed*  ammonia  injection*  and  such  things  as 
this*  you  could  wind  up  with  a document  equally  cs  thick.  The 
time  spent*  in  the  realistic  world  to  cover  any  eventuality*  could 
equal  the  same  length  of  time  for  coal  as  for  nuclear.  In  my  talk, 

I said  that  with  everything  on  our  side*  we  could  have  a coal  plant 
in  operation  in  the  latter  part  of  the  1980's.  When  we  say  operation* 
we  mean  that  it  has  a capability  to  carry  load*  that  it  is  not  a 
facility  sitting  there  that  we  are  trying  to  get  to  run.  It  means 
commercial  operation* 

I think  the  chart  showed  about  a 3 percent  demand  growth  rate  and 
that  could  change  considerably.  If  you  look  at  the  situation  of  the 
more  stringent  air  pollution  regulations,  not  only  fi^om  the 
federal  government  but  in  particular  the  ARB  in  California*  you  can 
see  that  many  people  who  arc  burning  oil  today  rmiy  consider 
purchase  of  electricity  from  us  to  fill  their  energy  needs.  However, 
our  company  does  not  feel  that  it  is  economical  to  build  new 


capacity*  When  wa  talk  about  5 hundred  megawatts  a year  capacity 
growth » this  would  Tequire  large  capital  outlay  which  would  be 
hard  to.  recover*  Iherafore,  we  are  spending  money  to  sponsor 
**con8ervaticn**  in  order  to  avoid  building  new  capacity  and  to  save 
fuel*  If  our  customers  ask  for  new  capacity » we  certainly  have  to 
fill  the  need* 

' The  second  part  of  the  question  was  how  much  reserve  capacity 
do  we  feel  we  need*  We  have  reserve  capacity  today^  depending  on 
what  the  outage  situation  is,  as  high  as  20  percent*  Ife  think  that 
a reasonable  reserve  margin  can  be  as  low  as  15  percent*  But  let 
me  caution  that  this  is  not  a magic  number,  it  depends  on  the  condition 
of  a system  and  the  diversity  of  lenergy  generation  plant  that  is 
available*  As  was  s^ntioned  this  morning,  the  reason  we  have  coal 
capacity  on  our  system  is  that  years  ago  we  felt  that  we  needed  that 
kind  of  diversity*  Also,  this  is  why  we  pushed  for  nuclear. 
chart  showed  that  we  believe  that  nuclear  is  the  option  that  must 
be  pursued*  That  doesn't  mean  that  we  should  not  exercise  our  best 
effort  in  the  deyelops^nt  of  coal-fueled  electric  power*  Certainly, 
we  don't  want  to  have  a process  using  coal  that  would  cause  some 
of  us  to  have  to  explain  to  generations  of  the  future  that  the  \eason 
why  we  wasted  large  amounts  of  our  coal  was  due  to  the  need  tr  first 
make  gas  or  a liquid  at  an  efficiency  of  say  60  percent,  and  from 
the  fuel  processing  plant  then  bum  the  gas  or  liquid  in  another 
type  of  plant  in  order  to  get  electrical  energy* 

NEAL  COCHRAN; 

I'm  with  the  Department  of  Energy.  My  question  is  directed  to 
Mr.  Hathaway*  Prior  to  the  question,  however,  I have  one  brief 
comment  with  respect  to  something  he  said*  He  suggested  that 
everyone  did  not  necessarily  agree  with  a recent  Department  of 
Energy  study  on  a cost  of  methanol  and  I suggest  to  him  that  doesn't 
necessarily  mean  t*^at  it  is  wrong,  any  more  than  is  their  study, 
which  they  did  for  us  on  converting  coal  to  gasoline.  Everybody 
didn't  agree  with  it  either,  but  that  remains  moot  as  to  who  is 
correct.  My  question  is  concerned  with  the  use  of  gasifiers  similar 
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to  the  ones  recently  evaluated  by  your  company  for  EPRI  as  a means  of 
- generating  electricity.  I would  appreciate  a comment  as  to  what  the 
effect  of  the  more  efficient: of  those  might  be  o<r  the  cost  of  syngas 
and  the  ultimate  use  of  that  gas»  either  for  electricity  or  conver- 
sion of  liquid;  what  effect  might  that  have  on  the  economics  of  those 
processes? 

WTTJ.TAM  HATOAWAY; 

Regarding  the  first  coEmBent  concerning  the  cost  of  methanol.  The 
statii^ent  was  made  that  most  of  these  things  really  still  are  on 
paper  and  until  we  really  get  some  commercial  practice  in  the  real 
cost  and  go  throu^  ttie  pains  of  permit  obtaining»  or  whatever  it 
takes  to  get  something  built « we  do  dwell  in  estimates.  Estimates 
have  certain  degrees  of  accuracy*  Different  people  have  different 
opinions » you  just  beard  two  of  them.  Concerning  the  effect  of 
gasiflers»  and  I guess  improvements  in  gasifier  technology,  when 
you  get  to  the  overall  cost  of  facilities,  this  gets  diluted  to 
some  degree,  improvements  and  cost,  we* re  again  dealing 
with  estimates  and  the  effect  would  be  an  improvement  but  it 
wouldn*t  be  very  great.  I know  that  is  not  an  answer,  but  s^nce 
I really  don't  have  the  exact  information  at  hand,  I just  know 
that  it  is  not  a large  effect  on  the  cost  of  the  syngas. 

DONNA  PIVIROTTO: 

I just  want  to  ask  a quick  question.  Could  you,  Mr.  Hatt.away,  rank 
in  some  sort,  which  ones  are  the  nearest  term  of  options  you  talked 
ajout.  You  talked  about  a lot  of  options,  but  you  didn't  really 
say  which  ones  are  near  term  and  which  ones  are  farther  out.  What 
are  your  favorite  three? 

WILLIAM  HATHAWAY: 

1 don't  know  whether  I can  list  my  favorite  three  or  not,  but 
certainly  let  me  say  this,  of  the  ones  chat  we're  building  or 
getting  ready  to  build,  which  certainly  all  rate  as  proven 
technology,  all  do  employ  the  Lurgi  gasifier.  Hils  is  a well- 


known  gasifier^  it *8  proven.  Certainly  the  TeKaco  type  gasifier 
has  been  utilized  for  heavy  oil  and  it  is  well  under  development  and 
it  ^n>n*t  be  very  long  before  that  will  be  available. 

I think  gasification  is  really  being  practiced  today.  Now 
liquefaction  is  going  the  syngas  route^  but  in  a different  fashion. 
Hydroliquefaction  is  under  development;  however,  it  is  just  a few 
years  down  the  road. 

LARRY  MARGLER: 

I am  repres^ting  the  Environmental  Science  and  Bagineering  program 
at  UCLA.  Mr.  Ozley,  you  mentioned  a little  bit  about  coal  fired 
furnaces  in  individual  homes.  I was  wondering  if  you  could  say  a 
little  bit  more  about  how  widely  used  they  are  presently  and  also 
how  much  more  that  use  could  be  expanded  in  the  face  of  environmental 
constraints. 

JOSEPH  OXLEY: 

They  are  not  very  widely  used  in  Columbus,  Ohio,  at  all.  That  was 
tlie  only  home  that  1 knew  in  our  neighborhood  that  had  a coal-fired 
stoker.  In  scsne  areas,  they  have  been  outlawed.  I think  that  is 
true  in  Pittsburgh,  which  is  the  center  of  the  coal  country.  So 
their  use  is  relatively  rare  and  the  question  is  if  they  could  be  used 
more  in  the  future  and  particularly  in  California.  I think  the 
answer  is  yes.  They  could  and  will  be  used  more.  How  much  more  1 
really  don't  know.  We  do  need  to  develop  a way  to  control  emissions 
better  from  the  chimney.  As  I said,  that  was  not  necessarily  a typical 
emission  level  that  we  saw  in  the  slide,  particularly  if  you  realize 
that  when  you  start  a fire  you  frequently  start  out  with  a lot  of 
smoke.  On  the  other  hand,  there  is  a huge  market  opportunity  for 
putting  something  on  the  chimney  to  take  out  emissiras,  especially 
during  start-up.  So  I think  coal  will  be  used  more  in  individual 
homes.  However,  I really  don't  think  the  use  in  individual  homes 
is  going  to  have  a major  energy  impact  on  California,  at  least  not 
for  several  decades.  In  terms  of  residential  complexes,  however, 
the  impact  could  be  considerably  greater. 


43 


ART  FRIEBER: 


I am  representing  the  Western  Division  Naval  Facilities  Engineering 
Command.  I would  like  to  ask  a question  about  the  increased 
requirements  of  personnel.  In  the  government,  of  course,  we  could 
use  cheaper  fuels,  we  could  increase  our  productive  capacity  to  lower 
our  costs,  but  we  have  a problem;  increased  costs  of  personnel. 

It*s  obvious  that  personnel  costs  would  be  muc*  greater  because  of 
the  personnel  requirements  for  handling  coal  in  storing,  transportation 
and  burning.  I wonder  if  Mr.  Moore  would  comment  on  that  in  his 
new  contemplated  installations? 

JACK  MOORE: 

Certainly  the  transportation  of  coal  costs  and  handling  at  the  plant 
are  higher.  Hie  photograph  or  the  artist  rendering  that  I showed 
for  the  purpose  of  giving  you  a visual  feel  for  the  additional  equip- 
ment, such  as  silos,  belts,  and  coal  grinders  and  is  only  front 
end  equipment.  I would  say  that  with  regard  to  the  transportation 
of  coal,  we  have  found  that  our  Mohave  Station  experience  that 
a slurry  pipeline  has  been  successful*  It  has  transported  coal  at 
rates  that  I'm  certain  are  below  those  that  you  could  achieve  by 
rail.  Primarily,  the  rate  structure  itpelf,  plus  handlin^  at  the 
site,  because  the  so-called  50/50  slurry  coal  and  water  arrives  at 
the  plant,  goes  in  the  tank  Just  as  oil  would,  it  is  then  ground 
for  the  purpose  of  removing  water  and  I won't  get  into  all  the 
other  co»aplexities;  but  certainly,  it  is  more  expensive  to  handle 
and  burn  coal.  We  are  talking  about  today's  market  of  $1  per 
million  BTU  and  future  contracts  that  might  be  $2  per  million  BTU 
for  coal,  and  comparing  that  with  gas  at  $5  per  million  BTU,  or 
methanol  at  $8.  A comparison  of  these  figures  shows  that  you  have 
a lot  of  money  left  to  handle  coal  on  site. 

ERIC  JOHNSON: 

I work  with  the  Black  Businessmen's  Association  of  Los  Angeles. 

Mr.  Moore,  could  you  address  the  whole  issue  of  the  dilemma  of  coal 
use  in  the  State  further?  The  other  thing  is  I am  a bit  foggy 
about  all  the  technical  Jargon,  but  could  you  translate  the  impact 


for  the  intercity  resident  by  the  coal  use  within  California? 
Also,  do  you  have  any  ideas  as  to  business  developments  or 
opportunities  in  the  coal  field? 

JACK  MOORE: 

I think  the  greatest  impact  on  use  of  coal  in  California  or 
the  cities  would  be  the  fact  that  coal  energy  in  the  form 
of  electricity  would  be  transported  to  the  city  so  that  the 
direct  impact  of  any  air  pollution  would  not  be  in  the  city. 
However,  I wasn^t  being  facetious  when  1 mentioned  the  desert 
tortoise  as  something  that  would  keep  a company  from  developing 
coal  out  of  the  urban  areas*  Now,  also  for  the  intercity,  thus 
for  the  lower  income  people,  there  is  no  doubt  in  mind  that 
in  the  immediate  future  coal  will  be  the  way  to  go  Just  due  to 
expected  increases  in  the  price  of  oil  that  I mentioned  earlier. 
Coal  will  keep  energy  costs  down,  and  I ended  my  talk  by  stating 
that  our  goal  is  to  develop  coal  to  keep  the  cost  of  electric 
energy  down.  This  will  be  in  spite  of  all  the  apparatus  that 
iTill  be  on  the  back  end  or  front  end  of  a coal  plant  for  air 
quality  reasons*  1 believe  anything  that  might  develop  for 
generating  plants  within  the  basin  here  will  be  very  expensive 
and  for  this  reason  the  cost  will  be  lower  for  remotely  located 
coal.  However,  we  should  keep  in  mind  that  nuclear  will  also  be 
needed  if  we  are  going  to  keep  the  cost  of  power  down* 
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I.  RECEHT  HISTORY  OF  aECTRICITY 
FORECASTirS  IK  CALIFORNIA 

The  debate  over  forecasts  of  electricity  de- 
■and  In  California  has  been  going  on  before  the 
California  Energy  CoMission  ^jr  over  tno  years, 
and  before  the  Public  Utilities  Comlssion  and 
State  Leg'slature  for  over  five  years.  This  de- 
bate on  electrical  denand  forecasts  MbS  engendered 
by  the  strong  environnental  protection  sentinents 
of  the  late  I960*s.  nost  not^ly  spurred  on  by  the 
Santa  Barbara  Channel  oil  spill.  There  was  fur- 
thur  a belief  in  sone  quarters  that  California 
utilities  were  overerp^lng  and  night  fill  the 
coastline  with  nuclear  power  plants.  The  adoption 
of  the  Federal  Clean  Air  Act  AMndnents.  the 
National  Environnental  Policy  Act  (NEPA).  and  the 
California  Lnvironnental  Quality  Act.  all  in  l%9. 
and  the  establisbnent  of  the  California  Coastal 
Zone  Cdmission  In  1972.  signalled  a najor  envi- 
ronnental novenent  to  regulate  utility  growth. 

The  debate  over  the  rate  of  growth  in  elec- 
tricity denand  in  California,  where  sone  noted 
that  high  projections  are  potentially  self- 
fulfilll^,  led  to  the  establishnent  of  the 
California  Energy  Comission  in  I97S.  The  debate 
over  electrical  forecasts  has  not  been  ellnlnated. 
However,  the  California  Energy  Cowission  prepared 
statewide  electricity  denand  forecasts  with  assis- 
tance and  critical  review  fron  the  State's  five 
najor  utilities:  Pacific  Gas  and  Electric. 

Southern  California  Edison.  Los  Angeles  De^rtnent 
of  Hater  and  Powar.  San  Diego  Gas  and  Electric, 
and  Sacran^to  Ninicipal  Utility  District.  The 
Conission  officially  adopted  a ”nost  likely” 
forecast  for  use  in  approving  new  generation 
facilities.  While  the  forecast  renains  contro- 
versial. it  is  the  first  fully  docunented  electric- 
ity denand  forecast  officially  adopted  as  a basis 
for  approving  on  a statewide  basis  proposals  to 
construct  new  generation  stations. 

Since  tte  nethous  and  significance  of  fore- 
casting are  poorly  understood  by  the  layperson, 
thare  is  wore  often  than  a sonewhat  confused 
intuitive  reaction  to  forecasts  and  the  question 
of  forecasting.  Before  describing  the  historic 
and  current  electricity  denand  and  supply  situa- 
tion in  California.  I would  like  to  nake  a few 
brief  observations  on  this  conplex  subject. 

Why  should  we  concern  ourselves  with  fore- 
casting? Besides.  aT  nosV  observes  nust  be  aiAre. 
ar en ' t _ ?ortcas ts  a 1 nos t i tabT y wrong?  It  is 

coRncrdy  FeT;eved  and  claimed  tliat^r  rate  of 
economic  growtn  and  the  cu*Tent  level  of  economic 
activity  are  intimately  tied  to  the  use  of  energy. 
Thus,  forecasting  well  and  providing  adequate 
energy  supply  is  essential  to  our  economy.  Al- 
though there  is  almost  no  disagreement  on  the 


basic  inportance.  there  fs  substantial  controversy 
about  what  tbe  exact  relationsbip  has  beei  or 
needs  to  be  in  the  future. 

Trends  in  foreign  countries*  energy  use  per 
capita  and  energy/GMP  ratios  are  often  used  to 
attempt  to  generalize  that  less  energy  Intensive 
patterns  are  co^iatlble  with  rising  standards  of 
living  and  are  feasible  for  tbe  lintted  States. 
However,  these  conparative  assessments  are  often 
flawed  Iqf  a failure  to  properly  recognize  basic 
economic,  geographical  and  natural  resource  dlfta*- 
ences.  such  as  the  larger  Inexpensive  hydro 
resources  In  Norway  and  Swedea.  which  allowed 
energy  intensive  industries  to  be  developed,  lie 
can  also  observe  that  proportionally  less  energy 
Is  utilized  where  energy  prices  are  high  relative 
to  tl«  costs  of  other  Inputs  such  as  capital  and 
labor.  For  exanple.  a recent  study  of  Garopean 
electricity  pricing  and  load  nanagenent  exp^ence 
by  the  Rand  Gorporatlon*  showed  that  tht  European 
utilities  selling  electricity  at  rates  reflecting 
daily  and  seasonal  supply  cost  differentials 
affected  significant  changes  In  both  the  Intensity 
and  tine  of  electricity  use. 

Accurate  forecasting  Is  important  because  It 
determines  the  magnitude  and  lead  tine  of  najor 
energy  investments.  Tim  high  cost  of  new  baseload 
generation  stations  (a  1 .000  Ibr  nuclear  station  now 
costs  up  to  $1.5  billion;  a coal  station.  (1.3 
billion)  and  the  attended  tl^  horizon  over  which 
these  expenditures  are  made  (now  well  over  10 
years),  means  that  economic  «ly  optiwn  investnoit 
decisions  can  only  be  nade  If  we  have  accurate 
forecasts. 

Accurate  forecasts  are  also  fnportant  to 
assess  the  financial  feasibility  of  utility  supply 
plans.  In  the  Energy  Coonission’s  recent  examin- 
ation of  the  feasibility  of  financing  the  proposed 
Sundesert  Nuclear  plant  of  San  Diego  Gas  and 
Electric,  it  was  determined  that  financing  the 
expansion  proposed  by  SOG^  would  cause  a severe 
strain  for  that  utility  unless  substantially 
higher  rates  were  approved  by  the  California 
Public  Utilities  Coxniission.  The  denand  forecast 
is  a major  factor  in  detemining  rate  of  return. 

What  is  our  historic  experience  with  electric- 
ity dwnf  qrowtii  in  CatlfoniiYaf  ^istoi  ically. 
elWtrIcity  denand  has^  grown  ^ rates  above  7 
percent,  with  sales  doubling  in  less  than  ten 
years.  Najor  factors  influencing  this  growth  tiave 
been  the  cheapness  and  convenience  of  electricity. 
The  real  cost  of  electricity  reKative  to  other 
goods  and  services  has  declined  steadily  since  the 
1920's.  Also  contributing  have  been  promotional 


* "El ectricTty  Pricing  and  Load  Management:  For- 
eign Experience  and  California  Opportunities.” 
B.  Mitchell,  Rand  Corporation.  March  1977. 
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prfcfag  mJ  declfnfag  block  rates  fadostrlal 
poMur.  These  •atter  tm  factors  .-ave  beee  Major 
targets  for  critics  of  tbe  etllltjr  Imfestry. 
especially  Mbere  tbe  rates  have  not  reflected  aar- 
glaal  costs  of  service.  Believers  1e  tbe  logic 
that  utility  forecasts  are  se1f>fulf11l1eg 
prapbecles  have  eotel  that  decllaleg  block  rates 
Mhlcb  do  not  reflect  tbe  tree  Marginal  cost  of 
sepplylng  poner  provide  an  onecononlc  stinulant 
to  dcMHnd  growth. 


Based  on  tbe  ntllltles*  March  ItTB  forecast 
sobnittals,  shewn  la  the  table  below  flgare  2,  one 
can  see  a general  lowering  of  tbe  ntllltles'  pre- 
vleas  peak  denaad  forecasts  fron  4.8  percent  to 
4.1  percent  per  year  wetMeen  1978  and  1985.  It 
shonid  be  noted  that  a related  change  has  been  a 
nch  Hare  eapllcit  naasarfng  of  the  effects  of 
conservation  Measures,  sack  as  naadatonr  State 
bnfldlng  and  appliance  standards  and  utility  con- 
servation progrw. 


The  sharp  Jiap  In  the  price  of  oil  in  1973- 
1974  has  resulted  In  hlg^  elactrlclty  prices, 
reduced  electricity  dennd  growth  rates,  and 
Increased  public  awareness  of  the  need  to  con- 
serve. The  ecmenic  recession  which  followed  also 
contributed  to  the  sharp  drop  In  the  rate  of  de- 
nand  growth  In  California. 

The  declining  rates  of  growth  la  doand  con- 
tributed to  the  view  that  tighter  regulation  of 
utilities  was  necessary  to  prevent  overbuilding. 

In  addition,  the  scarcity  of  good  sites  and  water 
at  Inland  sites,  and  air  pollution  In  urban 
centers  were  cited  ty  proponents  of  tighter  regu- 
lation. On  the  other  side,  nany  utility  analysts 
clafn  today  that  the  utilities  are  tending  to 
under  crpitaliae,  and  under  build,  reflecting  the 
high  cost  and  difficulty  of  raising  capital  In 
the  fa  e of  stringent  CPUC  rate  policies. 

The  current  excess  capacity  situation  for  the 
Los  dngeles  Departnent  of  Hater  and  Power  and  tbe 
deficit  In  required  reserves  for  Pacific  Gas  and 
Electric,*  as  denonstrated  by  tbe  reserve  Margins 
in  Figure  1,  support  our  belief  that  there  are 
grounds  for  Inpiwing  our  forecasting  and  planning 
applications. 

The  inportant  task  at  hand  is  to  learn  fron 
the  past  and  establish  public  gnis  which  provide 
for  future  econonic  groi^.  This  is  the  respon- 
sibility facing  the  California  Energy  Cfuuiission, 
hiblic  Utilities  COuMission,  Air  Resour  es  Board, 
and  other  State  regulatory  agencies  cmcemed  with 
energy  natters. 

What  has  been  our  arp^ence  with  nost-e^rgo 
electric  qrowthT  As  nota  above,  our  historic 
electricity  growth  rate  of  wore  than  7 percoit  has 
dropped  substantially  in  the  last  few  years.  Two 
years  ago,  in  their  official  ten-year  forecasts, 
the  five  najor  California  utilities  forecasted  a 
growth  rate  of  approxiaately  5.1  percent  for  enerw 
sales,  and  4.8  percent  for  peak  d«nd  (1976-1935]. 
Figure  2 shows  the  peak  danand  forecast  and  the 
adopted  Energy  Connission  forecast  which  pro-zides 
the  basis  for  Connission  approval  of  new  facili- 
ties. The  Corniission's  lower  growth  rate  forecasts 
wve  approxinately  4.5  pment  for  ener^  and  4.3 
percent  for  peak  denand.  Actual  exp^lence  to 
date  has  shown  that  sales  grew  at  approxiaately 
2.5  percent  in  1977.  and  jmk  denand  by  only  0.5 
percent.  A one  percent  difference  in  the  fore- 
casted rate  of  growth  translates  into  roughly  a 
3.500  MM  capacity  difference  statewide  by  1935. 


Tbe  delay  In  the  licensing  of  PGAC's  Diablo 
Canyon's  2200  Nw  nuclear  station,  and  hydro- 
electric capacity  lost  in  the  1976-77  drought, 
contributed  to  their  low  reserve  nargin. 


Haw  do  the  forecasts  displayed  translate  inte 
caueclfcv  weefeT  forecastt  or  pSt  aniaiiii  dictate 
re^ira  Muopaclty  to  provide  reliable  peak 
dcwind  service,  as  well  as  to  neet  baseload  energy 
needs.  It  Is  also  fnpertant  to  recognize  that 
capaclky  Is  added  to  a utility  systen  for  reasons 
in  addition  to  sinply  aoconodatlng  daond  growth. 
Eteoenlc  considerations,  for  exanple.  nay  cause 
the  addition  of  new  plants  and  decreased  use  or 
placenent  on  stan^  of  old  plants.  Further, 
reliability  considerations  .*4  rising  fuel  costs 
ny  lad  to  the  addition  or  plants  with  different 
fuel  reqcfrenents. 


Hew  Is  eiactrleltv  ocncretod  In  Callfemla 
today?  the  (eels  pictw^  in  California  has  cMugri 
iiirtwntlcally  over  tlwe,  as  shewn  in  Figure  3. 

Cheap  and  abundant  ntural  gas  has  been  the  dowin- 


ant  electrical  energy  source,  with  hydroelectric 
energy  placing  second.  Beglenlog  In  1970.  natural 
gas  availability  dropped  drastfcally.  replaced  by 
inerttsed  fuel  oil  use.  In  the  1976  and  1977 


draught  years,  California's  hydroelectric  output 
was  wore  than  halved.  In  1976  this  loss  was  off- 


set by  Increased  inports  of  Rorthuest  hydroelec- 
tricity: this  supply  was  also  lost  in  1977.  as 
the  drought  hit  the  Northwest.  Our  themal  gen- 
eration in  1977  was  supplied  55  percent  fien  ell, 
28  percent  fron  natural  gas.  12  percent  frow  out- 
of-state  coal . and  lOt  Iron  nuclear  and  geotfaeraal 


sources. 


In  their  1976  planning  suhnittals  to  tbe 
Energy  Com^ssion.  the  five  wajor  utilities  pro- 
posed a large  increase  in  nuclear  generation, 
expecting  that  fuel  type  to  account  for  36  percent 
of  expansion  fron  1976  to  1985;  oil  to  account  for 
24  percent:  coal  18  percent;  and  ^thetwal  approx- 
inately 8 percent.  In  the  following  10  years. 

1986  to  1995.  nuclear  generation  plants  were  an- 
ticipated to  account  for  75  percoit  of  all 
additions. 


In  their  nost  recent  planning  subnittals 
(March  1978).  the  utilities  reflect  the  uncer- 
tainties facing  then  in  tbe  choice  of  baseload 
generation  technology.  They  have  cut  plans  foi  new 
nuclear  generation  and  PGSE  now  does  not  specify 
ty^  of  plant  after  1987.  This  is  essentially  the 
driving  force  behind  the  coal  conference  today. 

Coal  use  for  California  electricity  generation 
is  now  liwited  to  out-of-state  facilities. 
California  utilities  currently  own  jointly  with 
other  util'  es  three  out-of-state  coal  facilities; 
nanely.  Mojave.  Navajo,  and  Four  Corners.  The 
Los  Angeles  Oe^rtwent  of  Mater  and  Power  owns 
790  Ibt  and  Southern  California  Edison  owns  1650  >b« 
of  this  out-of-state  coal  capacity.  (Additional 
energy  is  derived  frow  out-of-state  coal  by  con- 
tract.) Planned  out-of-state  coal  expansion  is 


SO 


«ery  iBfiortafit  for  Southern  California  at  this 
tloe  “ the  Utah  Intermuntain  Power  Project  fs  can^ 
sidered  an  Inportaot  resource  In  Meeting  future 
electrical  needt  along  with  the  Nevada  Uarimr 
fallcy  Project. 

To  date  we  »^ve  only  one  f Im  plan  for  in- 
state coal  generation:  PG8C*s  proposed  Fossil  1 
and  2 facility-  which  would  provide  1600  Hi  of 
capacity  heginwing  in  1985.  The  Energy  COUMission 
is  currently  reviewing  PGhE's  proposal,  and  will 
also  be  reviewing  a snail  coal  gasification 
project  proposed  by  SCE. 

Other  coal  facilities  specifically  identified 
as  potential  resources  Igr  the  State  utilities. 
iMit  with  widely  > trying  levels  of  uncertainty  at 
this  tine,  are  as  follows: 

SCE:  East  Desert  Coal  - 5000  Nw 

SOO&E:  Coal  I and  2 - 2000  Ht 

State  Departnent  of  Mater  and  Power:  Three 
330  Hw  Coal  units 


II.  OEilLING  UI7H  FORECAST  AND 
REGULATORY  UNCERTAINTY 

The  often  quoted  prescription  to  cure  capacity 
planning  uncertainty  often  referred  to  as  the 
•utility  Viet."  has  been  to  argue  for: 

- Reduced  regulatory  review  tine 

- Accelerated  siting  of  conventional  nonHiil 

power  plants 

- Increased  forecasts  or  reserve  Margins  to 

cowpensate  for  uncertainty 

hhile  these  arguments  have  a place,  they  fail 
to  adequately  reflect  the  value  and  potential  of: 

“ Conservation  as  an  option  to  new  capacity 

expansion 

- The  benefits  frcn  better  interstate  anJ 

statewide  system  integration 

And  nost  important  to  this  conference.  the>e 
argiinents  do  not  address  the  need  for  a fuels 
policy  introduction  of  new  fuels  and  technology. 
Most  notably  for  the  demonstration  and  use  of 
conventional  coa!  with  advanced  cleanup  and 
advanced  coal  combustion  or  clean  fuels  fron  coal 
for  Uilifornia. 

In  suanary.  several  of  the  points  made  above 
need  to  be  reinforced;  specifically,  these  are: 

1.  It  is  not  apparent  that  electrical  energy 
JeMnd  growth  will  be  substantially  lower  than  we 
or  the  utilities  i.iought  only  two  to  five  years 
ago.  General  acceptance  of  this  fact  is  essen- 
tial to  establish  a sound  basis  for  supply  policy 
discussion. 

Coal  combustion  utilizing  our  abundant 
supplies  In  western  states  and  Alaska  is  necessary 
in  and  for  California,  but  there  are  insufficient 
utility  proposals  at  hand  for  conventional  or 
advanced  coal  systems. 

3.  Conservation  effects,  although  difficult 
to  predict,  nave  a substantial  potential  to  fur- 
ther reduce  energy  needs,  and  should  be  a part  of 
^11  resource  development  strategies. 


4.  Govcmncpt  regulatory  agemcies  share  am 
obi  igatf on  for  Meeting  energy  denands  and  need  to 
provide  adequate  policy  direction.  At  the  sane 
tine,  the  utility  industry  nust  recognize  the 
reality  of  current  econonlcs  and  constraints  to 
conventional  fuel  options,  both  oil  and  nuclear, 
and  assist  the  State  In  developing  a realistic 
progran  to  use  coal  cleanly  In  California. 
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OlM.*S  waua  IM  CALIRIiailA*S  OBBCT  m™« 
Mtolmi  a.  tolms 

PAcIlic  maA  Electric  niiyny 
Sain  Fmactscn.  Cnltinnata 


AttSTWCT 

€:«lift»rnta*s  pastel  Minst  rial  asctety  Jr—niirr 
rmirificnrr  in  IIm  trea^rnr  BMpply  systcM  as  an 
rss&*ttCiat  isRrrdiirtir  for  snrial  hunspuy  ani  aJe- 
^sato  |t«k  crcatiae  rafilial  investarat*  Oanfidcnce 
rrenirrs  fMlictns  lAilcIi  Eatasre  mmi 

■stni:  brlicnablr  artMs  wirli  arfc^sate  alloMnnce 
i«*r  Ik*  sM*s|NrctMitt  rrlianro  on  diverse  sonrces 
and  l«traiiMOs«  res|iert  for  «nir  envSroHnt^  sns- 
laio  oitr  Indivldral  frve*fs  and  provide  nppor- 
Inniiirs  tor  Mibllitv.  Ciial  vlll  plap 

onip  a pari»  hat  as  iaportant  part«  in  a aniti- 
fa»'%  ird  eoeriQr  poliep  nsisR  niniLMtns  enensp  fssinres 
and  spsicMs^  «*onservition  techs i uses,  amd  ronper 
alisc  societal  isstitnti«tns.  Todap*s  estessive 
and  ■‘hailesKinn  research  and  devel««paent  provides 
the  I •Hind -It  ion  for  fstsre  iechaol««g»ies  nhlrh  oil  I 
Inriber  remlve  the  «*nvi*-«tsncrial  effr«'ts  assts*t*-‘ 
ted  oitb  ratal  • 


mcj 

Ihask  ptm  Hr.  Chalraas,  ipstd  afteriSMtn  ladles. 
Kestl«*nes  and  fclltm  sessitsi  panelists. 

Uht-n  I Mrsi  started  lorsulailsK  this  talk, 
keit^  an  «<nKineer  Hp  tralnisK.  I oas  teopted  to  use 
a sMsIier  »!  precise,  suit it-t»lored  charts.  These 
Msald  have  slum  puu  one  utllitp*s  view  of  ct»a1  *s 
fntnre  ntl«>.  tie  havt-  that  kind  of  inforwitltHi 
.and  it  is  useful  in  its  pr^tper  place.  Hmiever,  the 
isstit*s  snrnmndins  t‘oal*s  use  in  t:ailfttmia  tran- 
scend the  nnmnl  utility  practice  of  ftathc  tne  de* 
nand  infonnitlon  and  foronlat'^**  a resource  plan  to 

it.  Hh*  issues  are  puhl  i«  issm^s  and  oil  I tst| 
In*  •l•••-idt*tl  hp  ulililit*s  .•Inin*.  Rifdil  nmr  llu* 
|iul%lic*s  «*^;;nate  ol  cttal  *s  role  Is  .anbiitiu^ss. 
OmI*s  plat-e  wilt  Kradu.il Ip  evttivt*  over  t Ijs*  and 
will  he  the  prttdis‘1  ttf  intmnt*rahl%*  dm'isittns. 
hi*|N*  Its  n»le  will  ni»t  be  the  result  of  t«H»  ouch 
intl  .*cisioii  ami  nt*Klect.  The  dt*i*lslons  wl  1 1 depend 
•tn  I at*  tors  ranniOK  fr«ni  iiPlijC  nations  to  the  out- 
c««0(*  «il  rescMrch  mm  planned  ••r  undcrv.ay.  and  fron 
I In*  ImII«*I  |iox  the  iiltlwile  %*nerKV  user  at  Irnnc* 
.iml  .tl  iii»rk.  V will  he  iiil  liicm'eil  hy  inmest . 
sim-ere  itii  diverse  vl«*ws  and  |H-«»ple  with 

hidden  «d»ii*e|!  es  ill  niml  will  attenpi  ufsiead 
ns . 


riiis  •*«*iil%*reiice  will  |H*rloiB  .•  vital  st^rvlce 
ii  il  helps  «*«»iSMnii<*«itt*  II.I I i loriiians  the 
pr«d>l«*ns  i»t  u«*ellt^:  their  eiierKP  ma*ds  ami  the 
true  nature  «»l  ci>al  tise.  Kt»r  minv  Cil  i l•*rnianK 
tod.iv  iMVe  nlsci>neept  it»ns  ahttitl  Intth  i»t  these. 

And  i».«I  will  he  ne;iKiirt.*«l  less  hv  idiat  It  .ictiially 
is.  ih.in  hy  the  percep;  Itm  <»l  wli.it  il  seeus  to  he. 
I as  h•>tN*llll  mir  pi*reept  Ions  will  he  helptiil  In 
li»rsinp  vtnirs. 


KIRST  IMI'RKSSlilNS  t;*<l’?ll 

lirsl  inpress  itMis  have  a »*reat  deal  ol  i ill  I li- 
eu* e and.  ii»r  iwinv.  the  Pta*iil  ion  i*!  coal  hrincs 
vishtas  1*1  HSi;|(cSlaeks  hi  I lowing  lui|*c  clotids  c«l 


hlach  snnt-fillcd  nnhe  and  ■nuntalns  nf  ash. 
Bistnricallp.  that  was  frefucntlp  the  case,  hat 
terhnnlogp  has  onde  great  strides  both  in  rednclag 
the  anneat  nf  caal  needed  and  cleaning  eg  that 
which  is  reneired.  The  Centralis.  Hashing  ton  coal 
plant  of  Vhclfic  Hower  and  Ugjht  Qinpanp  ahnwn  what 
^as  been  nccenpllshad.  It  has  ten  nnits  of  66S 
nrgaiMtts  nnch.  This  plant  Is  the  snerce  of  asna 
of  callfhmla*8  preaent  electrlcltp  anpplp  Inparted 
fmn  nnt-of-state  coal  generation.  Thep  are  send- 
ing 10  percent  of  the  pewer  fien  that  plant  tn 
northern  Gn^ifnmU  and  will  cnotlone  tn  da  an 
nntfl  1902  when  tt  will  he  n^ed  In  the  fOciflc 
Hnrtkwcst.  There  are  toe  stacks  and  eccaalnanilp 
one  is  shat  dswn  for  asintennece.  Dot*  If  aohed 
to  point  tn  the  stack  which  la  operating,  visitors 
are  hard  pressed  to  cnrrcctip  tdcntlfp  it.  There 
are  no  visible  cnisainns  (Bef.  1).  Oentraiin 
shows  how  coni  ose  has  changed  for  the  better. 
NBreover.  tcchnelogp  has  farther  inprevad  alace 
this  plant  was  conpletcd  In  1972.  Oar  pwpoqod 
coal  plant  in  northern  Chlifamia  will  have  even 
less  soot  and  snlphnr  rat  nr  Inns  than  Central  la*s. 
fhr  that  natter  it  wtll  he  less  than  nar  enlstiag 
oil  plants. 

COAL  MAY  E9BW0ALLY  CITE  OS  EATORAL  GftS  TOO 

discessioa  concentrates  no  cnal*8  poteotial 
electric  supply  role.  Goal  is  also  viewed  as  one 
of  the  nsjor  potential  sources  Car  aiAa  ttnte 
aatural  gsa.  often  called  SH6.  UR.  or  lignified 
oatural  gas.  Is  a najor  potential  sonree  aaw 
avatlahle  to  us.  Hakiag  SMC  free  coal  has  aot  pet 
hevn  denonstrsted  on  a connerclal  scale.  At 
PQiimIF*  we  are  contiauBaslp  working  towards  roach- 
log  ihat  goal  bp  reviewing  pronisiag  technologies 
and  wops  to  offim  their  rnnnrrclal  feosfbility. 

Me  expect  that  coal  will  play  a fotwre  role  in 
supplping  pipeline  gas  to  California. 

MEED  FOR  ELECTRICITY  FROM  COAL 

Me  at  PCandE  believe  there  Is  a need  for  large. 
ecoMMiir.  base  toad  electric  generation  In  Califor- 
nia. He  also  believe  coal  is  the  best  alternative 
avall.'ible  (o  fill  sooc  of  that  need  and  any  be  the 
only  .-iliernaclvc  at  the  Cine  it  will  be  required, 
ihtr  anmiuneed  pi. -ins  to  build  tim  800  oegawatt  coal 
units  In  the  uld-1980's  result  iron  this  belief. 

When  oospleted.  each  unit  wilt  supply  the  electric 
needs  of  about  half  a of  It  ion  people.  Bp  then 
mirtliern  Ciil  lfornIa*s  pi«pulation  will  have  grown 
frou  Its  present  nine  and  a half  nil I Ion  to  nearly 
el«*ven  nil  I Ion. 

The  key  factors  driving  our  need  for  new 
energy  sources  are  not  only  the  increasing  denand. 
hut  California*s  alnnst  total  dependence  on  oil 
and  natural  gas.  Nearly  8ST  of  all  California's 
energy  cout*.-  from  these  two  sources  (Rc*f.  2). 
R%*diicing  this  dependence  means  wt*  must  develop 
other  energy  supplies  I aster  than  demand  increases. 
Tliat's  one  ot  (he  reasons  why  conservation  is 
vital.  The  sl«»wer  electric  dt*%ind  gnms.  the 
faster  we  can  reduce  our  dependence  on  oil  and  gas. 
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CDttscrvat &on  ts  eswmtlal  and  all  acceptable  teclr* 
ai^aes  aast  be  iasc4.  Goaseraatioa  Is  aot  oeif  to 
PCbadE.  One  of  oor  coasenrat  loo  prograsB  pees 
back  to  1914  Cpuap  testing).  Since  tbe  oil 
enbargo,  ve  are  planning  a larger  role  for  Conner^ 
eatioa^  and  ten  years  fnm  non.  It  will  be  saeing 
■ore  energy  than  cor  tno  coal  nnits  olll  generate 
Cftef.  )>.  Bttt«  even  thongb  conservation  Is  saving 
a great  deal  and  even  thoa^  too^thlrds  of  our  pmt 
plants  iion*t  ase  oil«  by  1987  oe*il  need  nore  oil 
and  gas  than  today;  and»  that  aonwco  the  planned 
coal  plant  Is  op  -atlng*  Looking  at  it  fmn  a 
different  perspective,  if  three  tines  the  fbre-^ 
casted  conservation  occurs  and  our  coal  plant  Is 
built,  oil  and  gas  In  1987  ulll  still  be  needed  to 
genecate  tnice  the  anount  of  electricity  generated 
fron  coal. 

Ocononics  favor  coal  over  oil.  Not  on*y  ulll 
a new  coal  plant  produce  less  soot  and  sulfur  air 
cadssions  than  our  existing  oil  plants,  but  it 
will  cost  less  too!  Nower  fron  a new  coal  plant 
costs  less  than  Just  the  oil  needed  to  run  our 
existing  plants  (Ref.  4). 

Before  leaving  the  discussion  of  electricity 
drnand  forecasts  and  conservation  lt*s  Inportaot 
to  help  clear  up  one  point.  There  has  bem  a lot 
said  about  the  subject  as  it  relates  to  the  need 
for  new  power  plants  and  it  is  ccmfuslng.  tastnd 
forecasts  are  not  that  different,  the  Energy 
Gonnissioa^s  forecast  of  electric  needs  in  our 
service  area  Is  essentially  tbe  sane  as  ours. 

Both  forecasts  are  about  4 percent  amnia tly  .with 
the  Energy  Gonnission's  eleven-year  forecast  at 
the  sane  level  as  our  ten-year  forecast.  Both 
will  probably  be  proven  wrong.  In  fact,  the 
Energy  Cosniisslon  has  indicaced  that  its  1985  fore- 
cast for  all  of  California  nay  be  8.900  negawatts 
toe  high  or  It  nay  be  8.300  angawatts  too  low 
(Ref.  5).  this  difference  of  17.000  negawatts  is 
a»re  than  PCandE*s  total  existing  generation.  It 
is  nore  than  ten  tines  the  sixe  of  our  proposed 
coal  plant.  This  neasure  of  uncertainty  poses 
difficult  questions  when  assessing  the  State*s 
need  for  coal.  But  tlie  issue  aaist  be  confronted. 

rrou  this  uncertain  perspective,  it  is  our 
view  that  there  exists  a large  need  for  secure, 
reliable  energy  sources.  These  are  needed  not 
only  to  amet  our  custoanrs*  increased  energy 
reqnireawnts.  but  also  to  decrease  their  depend- 
ence on  oil.  Electricity  fron  gcothemal.  hydro- 
electric. solid  waste  bioauiss,  and  co-generation 
are  all  helping  to  supply  our  power  today  and  we 
plan  to  utilize  these  and  other  alternative 
resources  to  their  full  feasibility  in  the  future. 
But  alone  they  will  not  be  enough  to  stem  the  tide 
of  oil.  Wc  expect  that  solar  energy  wilt  continue 
replacing  some  natural  gas  in  water  and  spare 
heating,  but  will  not  be  a significant  energy 
producer  in  the  19B0*s.  After  implementing  accept- 
able conservation,  coal  and  nuclear  are  the  only 
realistic  base  load  alternatives  available  today 
to  significantly  reduce  our  dependence  on  oil  for 
electrical  generation.  They  are  credible  because 
they  have  a long-term  assured  dooiestic  aupply. 

they  represent  a mature,  commercially  proven 
technology,  their  generation  is  ecomtmical  and  the 
large  transportation  system  needed  for  roal  exists. 

usk  technoi.o!:y 

I RtetUio.ied  earlier  that  gr%*at  strides  had 


beem  Hidr  lo  cleaning  up  c«m1  but  it*s  m*l  all 
roses. 

Using  t.be  best  coubustlon  controls  available, 
ntifognn  oxides  will  likely  be  higher  from  cual 
than  oil.  TlMt*8  iuportant  because  they  may  Ik-  a 
necessary  tngredienl  lor  smog*  Gleaning  devices 
nay  becuw  available,  and  we  biqK-  they  d«».  tin  this 
polal.  I believe  %ie  shtmid  clear  up  num*  confusion. 
Leaders  la  California's  Exet-utive  Branch  liave  been 
searching  for  an  alternative  to  Sundeseri.  Your 
Legislature  directed  that  it  be  *‘«!ct»aomical  ly 
conparable**.  **tcc!uilrally  available**  and  ”*envin»a- 
■entally  acceptable**  (Ref.  6).  In  the  process* 
they  %ierc  cold  that  nitrogen  oxide  cleaning  tech- 
nology using  aHM»nia  and  removing  up  to  90  percent 
is  denaast rated,  techmotoglcal  ly  proven  and  can  be 
pnrclused  fium  a mmher  of  manufacturers  (Ref.  7). 
One  night  get  the  Inpresslon  from  this  that  the 
only  Issue  remaining  In  cleaning  up  nitrogen 
oxides  was  who  Is  going  to  *et  the  equipment  order 
and  bow  much  will  it  cost?  Unfortunately  this  Is 
not  the  case,  especially  for  coal.  All  the  coal 
pilot  tests  for  this  high  level  NUn  control  are 
less  than  one  megawatt,  so  coaslderahle  scale  up 
will  he  r%*qulred.  It  Is  unknown  how  much  aamouia 
will  escape  to  the  atmosphere  or  Its  effect  on  Iht- 
envirttMKUt  tihen  It  dues.  Large  scale  tests  of 
nitrogen  oxide  control  have  been  on  oil  plants 
burning  very  low  sulfur  fuels.  But  there  are 
indications  that  the  higher  sulfur  contents  of  coal 
nay  have  side  effects  which  rould  shorten  the  life 
of  holler  and  reduce  Its  efficiency.  And.  tbe 
combustion  gas  after  sulfur  removal  msy  be  tun  cold 
for  the  necessary  chemical  reaction  removlcg  nitr^»- 
gen  oxides.  Particulates  may  cause  similar 
problems.  At  PGandE  we  are  hopeful  that  these 
problems  can  eventually  Le  overcome,  but  %ie  don*t 
believe  It  would  be  responsible  for  us  to  tell  you 
they  don*t  exist. 

Air  emissions  are  of  vital  concern  to  Calif- 
ornia. This  concern  Is  not  without  Justification 
and  we  believe  It  .s  possible  to  build  coal  plants 
t-Hlay  which  will  meet  the  expectations  and  require- 
ments of  Californians;  the  future  may  bring  better 
control  technology  but.  even  with  the  best  conceiv- 
able emissicftn  controls.  California's  air  will  be 
cleaner  with  a generation  mix  that  Includes  some 
nui'lear  pt«ver  plants. 

Burning  coal  p duces  prodigious  amounts  of 
ash  and  scrubber  «iaste8.  We  b«l  leve  that  the 
tet-hm*logy  is  available  such  that  by  mixing  these 
tw%*  wt-  can  pn*dut‘e  an  Inert  earth  I Ike  substam*e 
%dilcb  can  be  landfllK*d  witiumt  harm  to  the 
envlmniM-nt . 

In  the  years  ahead  the  optli»ns  have  to 
choose  from  will  be  more  plentiful  as  today's 
research  is  successfully  completed.  And  PGandE 
spent  $50  million  last  year  in  research  and  devel- 
opment to  help  assure  that  we  have  more  options 
available.  As  part  of  tlic  nation's  broad  energy 
research  program,  the  extensive  efforts  on  roal 
should  have  large  pa^ .*ffs— m>t  only  In  lover  cost, 
more  efficient  and  cleaner  coal  conversion  op  lions, 
but  also  by  giving  us  a belter  understand I ng  about 
wh.it  .tsperts  of  coal  use  are  most  iindesir.‘ible. 

With  that  kmn#ledge  we  can  concentrate  our  efforts 
on  their  mitigation.  We  are  optimistic  that  some 
m-w  technologies  will  survive  the  challenge  of 
teclin«>l«»glcal  te.islhl  1 1 ty*  cost  compel  i t Iveness. 
environmental  sensitivity  ami  ptihllc  acc«*piance. 
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M;tv»  t«*  usc%*  tlu*  tlalioii*K 

will  Iili4*ly  ami 

aM«-  tftn‘liitit|iift-s«  t«*  t'aittwr**^  t*l«t*trit'  fMiwvr  I r«tto  wind 
ami  iIm*  Htin*K  rays  ami  ••lln'r  rtiH*wablv  K«mn*fS.  Am 
tlial  w%*  Ml  and  ready  ami  able  U*  in|il«.minit 

&lH*n.  Rul,  t«*day  we  doii*|  kmm  whieb  will  fiaas  IIh^ 
teact  m»r  wIm‘II.  Tbe  future*  will  alwaVH  lw»ld  the 
l»r«*s|HH*t  «»i  ia|»r«tv%*d  |«*tdim>lo|>ieM  waiting  juMt  over 
IIh*  hitrixitn  .ind  «it-  attMt  silrive  for  tbea.  Iltti«  we 
aim*  miKl  asKui«*  tbat  tht*  et'ttmaiie  %*it|:im‘  pnvvidini* 
tbe  weans  to  rea«‘li  these  |:reener  |»ast wrest  has 
«'mH*nh  lufi  to  |*el  us  there.  !m>«  we  must  build 
iKise  l«Md  |*enerat  i«m  usinit  tt«day*s  |»n»vt*n 
l«'«*hiii*ltt|^y  . 

KNmnr  !dtrri.v  mist  ek  it-^ain 

Al  IIm'  start  «»l  this;  talk  I slalt^l  tli.il 
l*t*»«|*l**  w.iIl«'  is; iaHiN  l•.•s;•*•l  ••it  lln'^ir  |H>ro«*|it  Ions* 

An  iwi«»rtaiil  li's;!  I«>r  tin*  Slale*s  %*m*ri;v  sn|>|>ly 
l-l  i«'i«*s  will  Ih-  Intw  ertnlibl**  ilit*v  ar«*  |H*^ri‘eivi*tl 
to  In*  by  bnsim'Ns  «K*t'lsi««n  wakers.  Ihn**eni  ly 
Korinm*  miitazim*  told  us  tisit  w;iny  eiM«t»:ini«*s  Were 
am*  id  ini*  ex|iansion  in  or  waves  to  tlalilornia.  and 
mikini*  |oi*~«* real  ini:  invt*stwisils  el s««wli%*ri‘  (Eef.  E). 
Amni}:  other  reastauis*  iinet^rta itilv  eoiu'erninit  «*m*ri:v 
was  eit«sl  as  a iiriin'iiial  e.iuse.  As  the  artiele 
r«*lai«*s,  om*  wanniaetnrer  sl;ilt*s  that  tialifornia 
tltu*s;n*l  iimlerstand  Im«w  iiiii*ert.iinty  alumt  eiH*ri:y 
translates  into  im'reastnl  risk  and  inereastsi  risk 
•iaw|H*ns  enthnsiasw  for  investmsit  . Ue  ran  help 
eliwiiwite  Ibis  pereept  ion  of  nneerlainly  bv  adopt* 
inn  an  und«*rst amiable  Slate  enernv  |«t*|  lev  llsit 
dr.tws  snp|«orl  ami  et»nl  iden«-«*  I r««w  a bn*ad  spt'etriwi 
••I  inl«*resls.  K«*r  llu*  lunnl  is  m»t  l*'r  e«*;il  |*er  se, 
bill  la*!*  reliable  em‘r|*v  •*t|ii;il  tMir  re«|nir« ai*nls. 

I«:.imlll”s  future  is  willi  C!;il  ifi*rnia  servinn 
the  mnnls  its  •' i I i 7!t*ns • Ke  want  m»rk  lOf*elher 
with  ••tiler  nr«>u|is  on  the  iwwt*nse  pr«dilew  in  retlm^inn 
••nr  •l«‘|H‘ntlem'e  on  t*!  I ;ind  natural  n;is  wliile  fuel  inn 
.1  *’.r««winn  •‘•‘••iiowv.  Ve  bel  iev«*  the  fob  slesild  be 
slarlt*«l  t«««lav  with  lli%*  V*sl  tbal*K  ;ivallable.  F<«r 
••net  s*,v  |•l'••dn•*t  itui  •*anm»t  b%*  Inriii'tl  «»n  and  ••If  ;il 
will  I ik«'  .1  lane«*t.  m>r  •*.•«•  It  be  e.illetl  initi 
••xtsl«m*e  al  .1  iw»iiNait  *s  m»l  i«  **.  Uith  l«*ad  I iwes 
••t  •‘ittlit  «»r  wi*rt*  v«*ars  •••r  .1  •‘••.il  pI;miI  » the 
l•r^lM*i|•al  rtv.'ilal*«rv  aneneies  wtisl  ret-<*nnize  lli;il 
v«*  •ii'*'  !••*}*.  I nil  inn  I'*  I'on  ••ut  itf  tiw«*.  ami  speed  up 
ll•«'ir  pr%»«'«*tliires  ;ii'<*itr«linnlv.  Tlie  lU»vermir.  the 
l.t***. islal lire,  anti  llte  pnbi  ir  .il  larn**  slwtiild  als«> 
lltl«l•>rsl.ltl•t  lilt*  n•'•-tf  Ittr,  insist  iiiwtii.  the 

evp«*«l  i I •*•!  atillittr  ixal  iittis  retpiio'd  !■•  I»rinn  tlo'St* 
esst-nl  i:il  nt*w  «*m*rnv  snppl  it*s  in  ttn  time* 
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ENERGY  SUPP1.Y  AND  DEMAND  IN  CAEIFORNIA 

Edward  D.  GrUHth 
AUantij  RicdifLeld  Co* 


INTRODUCTION 

U is  a great  pleasure  to  i»e  here  aod  to  take 
part  in  this  program  on  Coal  Use  in  California. 

The  program  chairman  asked  that  I talk  about  die 
petrcdeum  industry's  view  of  future  energy  supply 
and  demand  in  CaUfomia*  but  1 must  say  there  is 
not  an  industry  view  as  such*  at  least  not  one  diat 
I am  aware  of.  All  I can  do  is  represent  a view  of 
my  own*  which  reflects  some  of  die  thinking  of  my 
colleagues  at  Atlantic  Richfield  Company*  but  for 
which  I take  hill  responsibility.  It  does  not  neces- 
sarily reflect  the  views  of  die  Company  or  odiers 
in  die  industry.  The  issues  I plan  to  discuss 
relate  to  California*  but  I am  going  to  present 
some  data  that  relates  to  Petroleum  Administra- 
tion for  Defense  District  V*  (PADO  V)*  which  is 
the  West  Coast  of  the  United  States  - California* 
Alaska*  Arizona*  Hawaii.  Nevada.  Oregcm.  and 
Washington.  California*  of  course,  is  die  pre- 
dominant energy  user  in  this  group. 

What  I plan  to  talk  about  are  my  views  on 
future  energy  demand  on  the  West  Coast  of  the 
United  States*  how  that  energy  demand  translates 
into  demand  for  major  fuels*  and  identify  the 
major  uncertainties  in  determining  what  future 
demand  may  be.  I will  dien  discuss  the  major 
supply  options  that  are  available  to  meet  projected 
demands  and  the  policy  implications  diat  flow  from 
diese  options. 

There  were  some  key  assumptions  diat  must 
be  made  in  developing  any  projections  about  energy 
supply  and  demand.  1 would  also  like  to  point  out 
that  the  data  I will  present  is  not  a forecast*  it  is 
only  a scenario  - one  view  of  what  the  energy 
economy  might  be*  given  the  assumptions  that  I 
made.  I certainly  don't  represent  that  this  is  the 
only  possible  view.  The  real  world  will  probably 
be  different,  but  1 did  make  some  assumptions  that 
I believe  are  plausible  about  key  determinants  of 
energy  supply  and  demand. 

First,  real  CNP  growth  in  the  United  States 
is  assumed  at  3.4  percent  per  annum  over  the  next 
15  years.  This  is  a particularly  important 
assumption  as  the  prime  determinant  of  energy 
demand  is  economic  activity.  The  more  people 
drive,  the  more  steel  you  make.  etc. . the  more 
energy  you  will  need*  Historically,  the  energy 
demand  growth  rate  has  been  about  equal  to  the 
CNP  growth  rate.  In  the  future  we  expect  the 
grow^  rate  in  energy  demand  to  be  somewhat  less 
than  the  growth  rate  in  real  CNP.  reflecting  real 
progress  in  energy  conservation.  In  this  case  1 


have  assumed  a /.4-percent  average  annual  growth 
rate  for  total  U.S.  energy  consumption  compared 
to  a real  economic  grow^  of  3. 4 percent. 

I also  made  an  assumpUcn  that  real  world  oil 
prices  would  be  level  or  "indexed* " diat  is  the 
OPEC  price  of  oil  would  be  constant  when  adjust«ul 
for  inflation.  U.  S.  oil  prices  are  assumed  to  rise 
gradually  to  the  equivalent  of  world  price  by  the 
middle  of  the  next  decade*  and  U.  S.  natural  gas 
prices  similarly  rise  to  the  energy  equivalent  of 
oil*  but  continue  to  be  controlled.  I also  assumed 
that  coal  use  would  be  encouraged  as  a matter  of 
Federal  policy.  Nuclear  energy  would  continue 
to  grow,  aldiough  that  growth  would  be  somewhat 
constrained  by  policy  and  various  delays  in  the 
licensing  process. 


ENERGY  DEMAND 

Table  1 shows  projected  energy  demand  by 
major  market  sectors,  based  on  the  above  men- 
tioned assumptions,  for  PADO  V.  What  we  see  is 
an  expectation  Uiat  energy  demand  in  the  major 
market  sectors  will  continue  to  grow*  but  it  will 
grow  more  slowly  than  historic  levels*  The 
household/conimercial  sector  will  grow  at  a level 
that  is  consistent  with  expected  population  growth 
and  household  formation*  and  the  industrial  sector 
will  grow  just  slightly  less.  The  transportation 
sector  will  have  a relauvely  low  rate  of  growth. 
Gasoline  demand  is  expected  to  flatten  out  as  cars 
become  more  fuel  efficient  in  keeping  with  Federal 
mileage  standards,  but  that  will  be  partly  offset  by 
an  increase  in  miles  driven  and  increased  dem^nd 
for  diesel  fuel  and  jet  fuel. 

The  net  result  is  final  market  demand  growing 
about  /./  percent  per  year  over  this  period  of 
time  and  total  primary  energy  demand  growth  of 
/.  8 percent  per  annum,  which  can  be  contrasted 
to  historic  levels  at  around  4 percent  a year 
before  1973.  This  marked  improvement  in  energy 
consumption  growth  rates  is  a result  of  the 
assumptions  about  lower  economic  growth  and 
expected  progress  on  energy  conservation.  We 
have  seen  quite  a bit  of  conservation  already  and 
we  expect  energy  to  be  used  even  more  efficiently 
in  the  future. 

The  electricity  conversion  losses  shown 
separately  represent  the  difference  between  the 
amount  of  energy  that  goes  into  produ«>  iiig  ele<  - 
tricity  and  the  useable  electric  output.  It  is 
proportional  to  the  growth  in  electricity  ctem.mcl 
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wilU'li  is  expected  to  be  higher  than  the  growth  in 
total  energy  demand,  or  aboui  4.  S percent  a year. 

It  ie  :i lightly  higher  than  the  most  recent  projects 
of  the  California  Energy  Commission.  Expecta- 
tions of  electricity  demand  growth  have  been  falling 
consistently  for  several  years  and  are  now  far 
below  historic  growth  rates.  This  is  an  area  of 
major  uncertainly  in  the  overall  energy  outlook  and 
has  important  implicatioas  on  policy  choices  relat- 
ing to  l^th  coat  and  nuclear  energy.  What  does 
seem  clear  is  that  electricity  will  continue  to  play 
an  expanding  role  in  our  energy  economy. 

I laving  developed  projections  of  energy  demand 
by  market,  we  must  then  ask  which  fuels  we  expect 
to  provide  tiiis  energy.  Table  U indicates  the  mix 
of  primary  fuels  that  1 believe  are  consistent  with 
the  assumptions  made  and  the  projected  market 
sector  demands.  Oil  consumption  grows  at  much 
lower  than  historic  rates  with  the  largest  increase 
in  the  1976-1980  period,  reflecting  an  expectation 
that  industrial  users  and  utilities  will  be  shifting 
away  from  natural  gas  toward  oil.  At  the  same 
time,  total  natural  gas  consumption  grows  slowly 
as  industrial  and  utility  demand  declines,  but  the 
household /commercial  sector  grows  modestly. 

Coal  and  nuclear  energy  now  make  a small 
contribution  to  total  West  Coast  energy  supply, 
but  are  starting  to  grow  rapidly.  This  rapid 
grttwUi  rate  is  expected  to  continue  from  ^eir  very 
low  base.  Kven  by  1990.  however,  the  total  coal 
and  nuclear  contribution  will  be  only  slightly  larger 
than  gas.  and  only  about  half  that  of  oil.  The  pro- 
jected coal  consumption  is  primarily  for  electricity 
generation.  It  reflects  specific  plants  under  con- 
struction or  planned  that*  are  all  outside  of  Cali- 
fornia. with  the  largest  number  in  Arizona. 

Nuclear  energy  has  a spectacul.ar  growth  rate  due 
tx»  the  small  base.  However;  .-thdsii  projections 
were  prepared  before  the  recent  .decisions  on  the 
Sundeserl  nucle>«r  plant,  so  that  the  1990  number 
docs  include  a contribution  from  that  plant  that 
will  not  be  realized.  Some  would  argue* that  the 
exclusion  of  Sundesert  will  be  offset  by  lower 
electricity  demand,  while  others  have  proposed 
coal  fired  plants  in  California,  the  topic  of  this 
Conference.  Hydropower  is  expected  to  return  to 
normal  levels  with  smalt  capacity  increases. 

Oilier  sources  (solar,  geothermal,  wind.  etc.  > 
show  a lairly  large  growth  rate  starting  from  a 
very  siii.ill  base.  While  growing  rapidly,  the  con- 
tribution to  total  energy  of  tliesc  other  sources 
will  be  still  quite  small  in  1990. 

It  is  important  to  note  the  mix  of  energy  in 
1990.  You  see  Uiat  oil  and  gas  are  still  our  major 
sources  of  primary  energy,  even  though  others 
are  u^^owing  more  rapidly.  If  we  truly  want  to 
underst.ind  the  outlook  for  coal,  we  need  to 
assess  it  in  relation  to  nuclear  and  otlier  new 
energy  forms,  hut  wi:  must  also  look  at  how  the 
traditional  fuels  — oil.  gtis.  and  coal  — relate  to  one 
another  in  the  fuels  nitirket.  As  one  of  our  pur- 
poses today  is  to  identify  issues  for  further  analy- 
sis. I wiitild  like  to  suggest  a careful  loi>k  at  the 
iiiarkt't  i*(  oiuiniics  that  drive  the  (.liuices  people 
make  between  tuels.  For  ex. i tuple,  we  have 
re«  ently  noUicd  that  m m.iny  of  Uie  major  indiis- 
iri.d  »i*nlers  of  the  I’niletl  Sl.iU*s.  including  Uiose 
on  the  West  ( oast,  the  price  ol  natunl  gas  for 
industrial  users  is  equal  to.  or  in  some  cases 
higher  than,  residual  fuel  oil.  1 his  is  a 


significant  change  from  historic  patterns  in  which 
gas  was  generally  much  cheaper  due  to  FPC  price 
regulations.  What  we  are  seeing  now  is  evidence 
that  some  large  industrial  users  are  shifting  fro* 
natural  gas  to  fuel  oil*  no«.  because  of  die  threat 
of  gas  curtailments*  but  because  of  economics. 

The  direat  of  curtailments  in  recent  years  did 
cause  some  users  to  install  dual  fuel  capabilities 
in  their  boilers  so  diey  could  burn  eitfier  fuel  if 
necessary.  Once  they  have  the  dual  fuel  capability, 
diey  can  shift  fuels  on  a short-term  basis  based 
on  the  cost  and  availability  of  oil  and  gas  at  any 
point  in  time.  We  expect  this  trend  to  continue  in 
the  near/mediunt  term,  with  bodi  industrial  and 
utility  users  shifting  from  gas  to  oil.  This  move- 
ment will  be  accelerated  by  anticipated  Federal 
legislation  prohibiting  natural  gas  use  for  most 
elc  tricity  generation. 

In  the  longer  run.  we  expect  to  see  fuel 
shifts  toward  coal  in  the  industrial  and  utility 
markets.  Based  on  Our  current  perceptions,  it 
appears  that  coal  will  be  the  economically  pre- 
ferred fuel  for  most  new  in  * strial  or  utility 
boilers  in  the  future,  including  die  cost  of  Clean 
Air  Act  compliance.  However,  die  re  is  a great 
deal  of  uncertainty  regarding  future  fuel  prices 
and  the  specific  requirements  of  state  Clean  Air 
Act  implementation  plans. 

Any  attempt  to  assess  future  energy  demands 
must  recogaize  the  major  uncertainties  that  we 
face,  espsciatly  in  both  State  and  Federal  policies 
that  impact  energy  production  and  use.  I have 
already  mentioned  Clean  Air  Act  implementation 
in  terms  of  Us  possible  impact  on  coal  use.  It 
will  also  have  an  important  impact  on  the  use  of 
oil  as  a fuel,  especially  in  California  Many 
facilities  on  the  West  Coast  today  burn  residual 
fuel  oil  that  has  sulfur  contents  higher  than  may  be 
allowed  in  the  future.  Changes  in  sulfur  content 
limitations  will  change  the  market  competitiveness 
of  both  high-  and  low -sulfur  oils  and  has  implica- 
tions for  die  industry's  ability  to  refine  sufficient 
amounts  of  low- sulfur  residual  fuel  on  the  W ^st 
Coast.  If  low -sulfur  residual  fuel  is  in  short 
supply,  this  may  increase  industrial  demand  for 
natural  gas  and  reverse  the  recent  trends  toward 
oil  in  the  industrial  sector. 

Natural  gas  avaUability  is  also  «*in  issue  in 
California  today.  Current  sources  of  gar  are 
declining  and  will  hav«2  to  be  augmented  by  develop- 
ing new  gas  resources,  importing  LNG.  and 
increasing  imports  from  Mexico.  The  level  of  gas 
supply  ultimately  available  will  influence  the  level 
of  demand  for  gas  and.  through  market  substitution 
effects,  demand  for  other  fuels. 

Another  major  uncertainty,  well  documented 
in  other  papers  at  this  conference,  is  our  declin- 
ing expectation  for  electricity  demand.  A major 
part  of  this  uncertainty  is  related  to  expectations 
for  energy  conservation  and  solar  energy.  Most 
energy  analysts  expect  major  contributions  from 
conservation  and  solar  energy  near  the  end  of  the 
century,  but  there  is  great  disagreement  about 
earlier  periods.  Part  of  the  difficulty  is  how  to  do 
analysis  of  something  we're  not  used  to  doing.  We 
do  not  have  a lot  of  experience  or  a good  track 
record  in  doing  analysis  of  energy  conservation  or 
applications  of  new  techniques  such  as  solar 
energy.  There  is  also  great  uncertainty  about 
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costs  and  the  development  of  new  equipment  and 
materials.  Thus,  it  is  not  a question  of  whe^er 
we  like  it  or  not,  or  want  it  or  not,  it  is  a question 
of  how  effective  we  can  be  today  in  realistically 
analyzing  the  potential  in  these  two  important  areas, 

A final  uncertainty  that  can  impact  the  outlook 
for  energy  demand  are  policy  decisions  on  energy 
supplies,  such  as  nuclear  and  LNC,  The  level  of 
energy  supplies  and  the  form  in  which  it  is  avail- 
able, will  flow  dirough  to  the  demand  for  energy 
and  Impact  peoples'  choices  for  fuels,  I have 
already  discut^sed  this  in  terms  of  gas  versus  oiK 
Likewise,  the  availability  and  relative  price  of 
electricity,  partly  determined  by  decisions  about 
siting  nuclear  and  coal-fired  power  plants,  will 
influence  future  demands  for  both  electricity  and 
competing  energy  forms, 

ENERGY  SUPPLY 

Assuming  the  preceding  is  a reasonable  view 
of  potential  energy  demands,  what  are  some  of  Ihe 
supoly  options  that  may  be  available  to  us  in  this 
ce~..ury?  As  noted  earlier,  the  major  source  of 
energy  in  California  will  continue  to  be  oil  and  gas, 
contributing  over  half  of  the  West  Coast's  primary 
energy  in  1990,  Thus,  while  the  most  interesting 
issues  for  policy  in  California  today  are  coal, 
nuclear,  solar,  and  odier  alternatives,  we  also 
have  to  think  about  developing  the  extensive  oil  and 
gas  resources  that  are  potentially  available  in 
California,  especially  offshore.  In  the  near  to 
medium  term,  policy  choices  related  to  oil  and  gas 
may  be  more  leveraging  than  others*  and  it  is 
appropriate  to  talk  about  them  even  though  we  are  a 
coal  conference.  Table  III  indicates  a possible 
scenario  for  oil  supply  in  PA  DO  V consistent  with 
the  assumptions  and  demand  estimates  shown  in 
Tables  1 and  II,  PADD  V oil  production  is  going  to 
be  rising  fairly  sharply  within  the  next  several 
years,  but  nearly  all  the  increase  is  outside 
California,  primarily  the  North  Slope  of  Alaska. 
California  production  is  relatively  flat  including  an 
assumed  high  level  of  production  from  the  Elk 
Hills  Petroleum  Reserve,  We  see  imports  drop- 
ping dramatically  from  what  they  were  before  the 
start-up  of  the  Trans -Alaska  Pipeline,  The 
important  point,  however,  is  that  there  will  still 
be  imports  of  oil  for  the  West  Coast  because  of 
the  need  for  the  low-sulfur  oil  that  I referred  to 
earlier.  The  expected  flow  of  imports  is  essen- 
tially all  low-sulfur  crude  oil,  which  c*  n be 
readily  refined  to  low-sulfur  residual  fuels  that 
meet  California  limits  on  sulfur  content*  Due 
partly  to  the  peculiarities  of  existing  Federal  price 
control  regulations,  the  economics  of  importing 
low-sulfur  crude  oil  are  superior  to  the  economics 
of  building  additional  desulfurization  capacity  for 
high-sulfur  California  or  Alaskan  crude  oil. 

Given  our  earlier  assumptions  about  oil 
demand,  ther  ? is  a potential  excess  oil  availability 
on  the  West  Coast  that  could  be  shipped  east  of  the 
Rocky  MounU'ins  to  PADDS  X thru  IV.  It  is  impor- 
tant to  note  having  that  oil  available  on  the  West 
Coast  is  not  a supply  "surplus"  in  national  terms. 
The  continuing  need  for  imported  oil  on  the  East 
and  Gulf  Coasts  is  far  in  excess  of  total  West 
Coast  oil  production.  The  real  need  is  for  econo- 
mic transportation  systems  to  move  the  oil 
eastward. 


In  Table  we  see  California  production  of 
natural  gas  rising  based  on  a number  of  assump'* 
tions  about  the  leasing  of  offshore  areas  for  oil 
and  gas  exploration  and  success*  We  expect 
Alaskan  gas  supply  to  increase  even  faster  assum- 
ing thal  pipeline  system  to  bring  the  North 
Slope  gas  to  the  lower  48  is  completed  by  the  mid- 
1980s,  Most  of  diat  gas  will  be  shipped  to  the 
eastern  part  of  the  United  States  and  a portion  will 
move  to  California*  While  (he  availability  of  gas 
on  the  West  Coast  is  increasing  rapidly,  demand 
is  increasing  slightly  over  this  time  period,  so 
(here* 3 still  a need  for  large  supplies  of  natural 
gas  from  PADDS  i - IV  and  imports.  The  question 
is  where  is  that  going  to  come  from?  Today  most 
of  it  comes  via  interstate  pipelines  from  Texas 
and  New  Mexico.  However,  this  traditional 
supply  is  declining  and  will  probably  not  be  able  to 
fill  the  need,  especially  in  California.  Thus,  we 
expect  it  to  be  augmented  by  new  supplies  of  gas 
from  Alaska,  Mexico,  Canada,  some  LNG.  and 
possibly  some  synthetic  <*as.  I believe  that  the 
indicate  need  for  gas  c.  a be  met,  but  it  cannot  be 
met  easily,  it  will  also  be  expensive.  It  is  going 
to  require  aggressive  actions  by  the  gas  utilities 
and  by  policy  makers  in  California  to  insure  that 
the  necessary  quantity  of  gas  Is  available. 

To  return  now  to  the  subje«  t of  today's  meet- 
ing - coal,  I would  like  to  repeat  my  view  that 
coal  supply  is  not  an  issue  Cor  CaUfornia.  There 
is  certainly  plenty  of  coal  resources  available 
nearby.  The  ability  to  mine  and  transport  the 
coal  to  California  is  there.  The  real  question  is 
coal  demand.  Will  CaUfornia  want  to  use  coal, 
especially  for  electricity  generation?  That's  the 
policy  question  and  reason  for  this  conference. 

But  this  issue  can  only  be  addressed  in  terms  of 
its  potential  impact  on  implementation  of  die 
Clean  Air  Act.  Can  coal  station  emissions  be 
controlled  in  an  effective  and  adequate  way?  What 
will  be  the  impact  of  coal  fired  power  plants  on 
ambient  air  quality?  Answers  to  these  questions 
and  resulting  policy  choices  about  Clean  Air  Act 
implementation  will  largely  determine  the  lev>  ( of 
coal  use. 

We  must  also  consider  policy  choices  about 
other  fuels.  In  earlier  sessions  of  the  conference, 
people  discussed  the  need  for  electricity  and  the 
trade  off  between  coal  and  nuclear  in  providing 
new  base  load  capacity.  If  the  choice  is  to  forego 
(or  to  limit)  nuclear  generating  capacity,  then 
there  is  that  much  more  need  for  other  sources  of 
electricity,  and  coal  is  the  most  likely  choice, 
since  it  appears  to  be  the  most  cost  effective 
alternative  foi  producing  large  amounts  of  base 
load  capacity.  But  once  again  we  face  the 
uncertainty  of  whether  coal  can  meet  our  clean 
air  standards  and  whether  they  can  accommodate 
the  large-scale  coal  use  that  some  have  suggested. 
If  large-scale  coal  use  turns  out  to  be  environ- 
mentally unacceptable,  then  the  pressure  will 
return  once  again  to  oil  and  natural  gas  for  elec- 
tricity generation.  Those  are  two  fuels  which,  1 
expect,  are  not  only  going  to  be  scarce  fuels  but 
very  expensive  fuels*  Most  incremental  oil 
supplies  for  California  are  going  to  come  from 
outside  the  state  and  will  be  expensive.  Incremen- 
tal gas  supplies  will  also  come  primarily  from 
outside  the  state.  As  we  look  at  the  possible 
options:  LNC  has  siting  problems,  Mexican  gas 


has  pricing  problems*  oadian  gas  has  political 
problems*  Alaskan  gas  h^s  transportation  pro- 
blems* and  synthetic  gas  has  cost  and  regulatory 
problems*  All  these  incremental  sources  have 
problems  that  may  translate  into  higher  costs*  and 
the  average  cost  of  gas  for  California  is  probably 
going  to  be  much  higher  than  it  is  today* 

CCoCLUSlONS 

In  summary*  California  energy  policy  makers 
face  a number  of  critical  choices  during  fiie  next 
few  years  that  will  impact  both  energy  supply  and 
energy  demand  over  several  decades.  The  pivotal 
choices*  and  those  with  greatest  long  range  impact* 
are  probably  those  decisions  related  to  electric 
generating  capacity*  especially  the  choice  of  build- 
ing nuclear  and/or  coal  fired  power  plants*  Oeci  ~ 
sions  that  result  in  inadequate  new  generating  capa- 
city will  probably  result  in  Increased  demand  for 
oil  and  gas*  fuels  that  are  likely  to  be  both  scarce 
and  expensive  in  coming  decades.  While  it  is  clear 
that  we  must  work  to  develop  solar*  geothermal* 
and  other  renewable  forms  of  energy  as  rapidly 
as  ;30ssible»  most  observers  belie\e  that  tnese 


sources  are  not  capable  of  meeting  aU  of  our 
incremental  and  replacement  energy  needs  during 
this  century*  While  new  forms  of  energy  must 
be  vigorously  pursued*  prudent  planners  and  policy 
makers  cannot  assume  good  luck  in  their  develop- 
mwA.c.  The  long-run  transition  to  renewable 
en^  rgy  requires  vigorous  development  of  fossil 
fuel  resources  and  electrici  ^ generation  from 
coal  and/or  nuclear  energy  to  see  us  through  the 
next  several  decades.  To  be  truly  effective* 
California  energy  policies  need  to  balance  these 
near-term  and  long-term  goals*  while  recognizing 
the  many  uncertainties  and  unknowns  that  are 
involved  in  attempting  to  make  any  assessment 
above  the  future.  Finally*  California  energy 
policies  will  be  most  effective  if  they  reflect  both 
the  national  and  international  energy  situation. 
California  is  no  more  capable  than  any  other  states  of 
"going  it  alone"  on  energy  policy*  We  are  major 
importers  of  both  crude  oil  and  natural  gas  and  will 
continue  to  be  so  in  the  future*  It  is  important  that 
California  develop  policies  that  are  both  pragmatic 
and  respo  'sible  in  meeting  the  needs  of  her  own 
citizens  while  reflecting  the  national  and  inter- 
national nature  of  energy  problems. 
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2.0 

2.2 

2.7 

3.4 

4.1 

4.5 

Primary  Energy  Demand* 

9.2 

9.5 

10.9 

12.4 

14.0 

2.8 

*A11  columns  may  not  add  due  to  rounding. 

Table  It.  Potential  Energy  Consumption  in  PADD  V 

. By  Fuel  (10^^  BTU) 

Average 

Fuel 

1972 

1976 

1980 

1985 

1990 

Annual 
Growth  Rate 

1976  - 1990 

Oil 

4.4 

4.8 

5.5 

5.8 

5.9 

1.5% 

Gas 

2.9 

2.4 

2.4 

2.5 

2.7 

0.7 

Coal 

0.2 

0.4 

0.7 

l.l 

1.4 

8.8 

Nuclear 

0.06 

0.1 

0.4 

0.8 

1.5 

21.4 

Hydro 

1*6 

1.7 

1.8 

1.9 

2.0 

1.2 

Other 

0.03 

0.1 

0.1 

r 3 

0.5 

13.5 

Total  Primary  Energy 

9.2 

9.5 

10.9 

12.4 

14.  0 

2.8 
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Table  III.  Potential  Oil  Supply*  in  PADO  V 


Supply  (MBD; 

1976 

1980 

1985 

1990 

Domestic  Proaa^*i  ^ 

I.l 

2.8 

2.9 

3.1 

(Of  Which  ^ aliforaia 

(0.9) 

(1.0) 

(1.0) 

(1.0) 

In4»ort8 

l.I 

0.5 

0.5 

0.5 

Other 

0.2 

0.2 

0.2 

0.2 

Total  Supply 

2.4 

3.0 

3.6 

3.8 

PADD  V Consumption  and  Product  Exports 

2.4 

2.7 

2.9 

3.0 

Shipments  to  PADD  i-IV  (hicluding  Products) 

-0- 

0.3 

0.7 

0.8 

*lnciudes  lease  conJensate  and  natural  gas  liquids. 


Table  IV.  Potential  Natural  Gas  Supply  in 

P#OD  V (BCF/D) 

s«wly 

1976 

1980 

1985 

1990 

CaiiComia 

i.O 

1.1 

1.4 

1.7 

Alaska 

0.5 

0.7 

2.9 

5.2 

Total 

1.5 

1.8 

4.3 

6.5 

Dess  Shipments  Out 

0.1 

0.1 

1.8 

3.: 

PADD  V Avails 

1.4 

1.7 

2.5 

3.8 

PADD  V Demand 

6.5 

6.4 

6.8 

7.2 

OiiS  Requirements  From  PADD  I-IV 

5.1 

4.7 

4.3 

3.4 

It  Imports 
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Session  II:  FUTURE  ENERGY  DEMANDS  IN  CALIFORNIA 

Session  Cochairaien:  Jaaes  Sweeney  (Stanford  University) 

Elliott  Fraaan  (JPL) 

Panel  Meobers:  Nike  Jones  (CEC) 

Nolan  Daines  (PG&E) 

Edward  Griffith  (MtCO) 

OPEN  9ZSCI1SSI0N  6K  ATTEMPtES 


JAMES  SWEENEY: 

This  afternoon  we  have  heard  fiapers  concerning  the  future 
energy  deaands  of  California,  coal's  role  in  le^eting 
California's  energy  needs  and  uncertainties  about  the  supplies 
of  alternative  fuels*  What  was  not  brought  up,  but  I think  is 
quite  inportant  for  the  subsequen**  workshop  to  consider,  are 
uncertainties  in  analysis.  The  responsiveness  of  energy 
d^»nd  to  prices  is  anich  debated  and  is  still  not  well  under- 
stood. The  elasticitrles  of  d&»snd  for  energy  as  an  aggregate  is 
not  understood  fully.  There  is  a consensus  possibly  that  demand 
elasticity  is  in  tl  3 order  of  maybe  .2  to  .6,  but  that  is  a 
3 to  1 range,  and  thus  not  exactly  a tight  consensus.  There  is 
major  uncertainty  about  the  possiblities  for  interfuel  substi  ' 
tution-to  what  extent  can  one  conventional  fuel  be  substituted 
for  another.  These  are  some  of  the  uncertainties  that  I see. 

I %iould  li  ce  to  now  open  the  floor  for  questions  and  discussions. 
In  so  doing,  I request  that  you  not  start  a debate  about  the 
"right"  answers,  but  rather  aim  at  developing  an  understanding 
of  the  determinates  of  coal  d^nand,  of  the  factors  which  will 
influence  the  demand  for  coal,  and  particularly  of  those 
uncertainties  which  will  be  important  to  resolve  in  the  subsequent 
workshop  to  be  held  this  fall. 

GREG  SEBAY: 

I'm  representing  the  Burbank  Municipal  Utility.  I tbink  some  of 
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Che  imcertainties  in  forecasting  energy  deaand  for  California 
and  indirectly  tlie  need  for  coal,  can  be  understood  a little 
better  if  you  realise  diat  tbe  State  or  the  goverment  has  a 
large  hand  in  deciding  ehat  that  deaand  will  be.  other  words, 
energy  deaand  in  California  is  not  Just  a aatter  of  forecasting 
soaediing  outside  ns,  but  really  a aatter  of  dioosing  idiat  kind 
of  state  you  wait  to  have.  To  use  an  exa^ile  close  to  hone,  we 
have  several  redevelopaent  projects  in  Burbank.  If  the  City  Comcil 
decided  diat  it  wanted  the  city  to  aaintain  aore  or  less  the  sane 
level  of  coaaercial  and  industrial  activity,  if  it  wanted  to  zone 
for  a certain,  say  "single  fanily  only",  that  would  inply  one  kind 
of  energy  deaand,  and  once  we  nade  that  decision,  we  would  then  in 
effect  detemine  to  a large  degree  id:at  the  energy  deaand  would 
be.  <ki  t*.'  other  hand,  if  we  want  to  ei^and  to  a great  extent  die 
industrial  and  oonoercial  base,  then  that  iaplies  a nnch  hi^er 
energy  deaand  andour  policies  would  have  to  be  ccmsistent  with  that. 

So  lt*8  really  just  a thou^t  I want  to  throw  ctt  to  the  panel. 

The  deaand  for  energy  and  indirectly  a deaand  for  coal  really 
depends  on  uhat  kind  of  state  you  want  California  to  be  10  or  20 
years  froa  now. 

MIKE  JQHES: 

As  I alluded  to  earlier  in  vf  discussion,  the  Conaission  has  a really 
aajor  role  in  energy  conservation  in  the  State,  and  was  givea 
by  the  legislature  nandatory  standards  to  iaplenent  building 
appliance  cimservatioa.  I would  concur  that,  to  a large  extent, 
California,  as  a leader  in  this  area,  is  continuing  to  play  an  active 
r.le.  Certainly  aqr  reoarks  are  consistent  with  the  stateoent  that 
conservation  is  being  looked  at  as  a very  najor  instrunoit  in 
deteraining  what  we  n^ed  to  provide  in  the  way  of  future  electric 
generation  capabilities  for  the  State. 

DWHA  .'IVIROTTO: 

I have  a question  for  Mr.  Jones  or  Nr.  Dames.  have  talked  a 
lot  about  electric  deaands.  Is  anyone  looking  at  natural  gas  demands? 


it 


I realise  that  you  are  not  on  the  gas  side  of  the  house  of  PC&E, 
but  presunably  coal  gasification,  for  instance,  is  an  option.  Is 
there  a denariJ  for  a aediun  BIU  or  a low  BIU  gasified  coal?  Is 
diat  being  loolced  at  as  an  option? 

HdLMI  DhniPe: 

You're  Hght  that  I'w  not  on  the  gas  side  of  the  hcuse  of  PC&B. 
lie  have  several  projects  that  are  being  looked  at  for  supplying 
gas  needs.  Our  gas  supply  has  been  reducing  because  of  allocations 
by  the  Federal  Begulatory  Conission,  to  east  of  California.  Our 
supply  fron  El  Paso  Hatural  Cas  has  been  on  the  decline.  Another 
■ajor  st^ply  is  froa  within  California,  producers  froa  California, 
and  that  is  not  increasing,  but  projected  to  decline  also.  Our 
najor  supply  is  frob.  Canada,  presently  froa  Alberta,  chough 
that's  not  declining,  at  present,  our  peraits  do  begin  to  expire 
later  in  the  1980's.  And  so,  forecasting  our  needs,  we  need  large 
aaounts  of  gas  to  replace  that  which  is  declining  in  its  supply,  as 
well  as  perhaps  soae  growth  in  deaand  for  natural  gas.  The 
various  projects  we  have  under  way  include  the  auch  debated  LUG 
cerainal  or  a supply  chat  would  use  that  terainal  froa  the  Cook 
Inlet  of  Alaska  and  also  froa  Indonesia,  tie  are  a participant  in 
Che  North  Slcgte  of  Alaska  pipeline  to  bring  gas  into  the  United 
States,  soae  of  tdiich  would  coae  to  California.  Ue  have  exploration 
going  on  in  the  Rocky  Hountain  area  to  find  additional  gas;  but,  getting 
to  your  question  about  use  of  coal  for  gas,  yes,  that  is  another  option 
Chat  we  are  looking  at.  Currently,  we  are  investigating  Che 
poseJb^.l^ty  of  going  into  an  LNG  or  a substitute  natural  gas  project 
to  supply  at  least  a snail  part  of  our  future  needs  for  gas. 

MIKE  JWES: 

I could  add  just  a little  bit  to  chat.  Unfortunately,  I'ra  on  the 
ocher  side  too.  The  Coonission  is  involved  in  a major  proceeding 
on  natural  gas  supply  and  demand  with  the  PUC  oriented  towards 
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4ecerainiiig  the  need  for  an  UC  facility  in  the  State.  I would 
suggest  to  aay  of  you  that  are  int^ested  that  diere's  a vast  aanrat 
of  naterial  available  froa  that  proceeding,  specifically  on  deasnd 
forecasting  and  simply.  Generally  speaking,  there  is  sone 
real  optlaisai  that  new  gas  sources  will  be  available  and  on  the  other 
side  that  natural  gas  d»aads  should  renain  relatively  constant. 

A nmber  of  things  are  happening  entemal  to  the  State  that  I*ai 
not  really  faniliar  enough  to  cniwirnt  on.  One  such  iten  that  was 
pointed  out  to  ne  yesterday,  when  I adced  a siadlar  question, 
was  Ihc  conversion  in  Texas  of  ^proxiBately  20,000  neganacts  of 
natural  gas-fired  electric  generation  capacity  over  the  next  five 
or  so  years  to  lignite  whic:h  cauld  hat'e  a beneficial  supply  effect  for 
Califomic- 

BOb  SHim: 

I*a  w:*.th  the  Energy  Connissioo.  I*d  like  lo  ask  Nr.  Griffith, 
and  I guess  Jin  Sweeney,  since  he's  an  eiqtert,  how  you  recomnir  nd 
we  accxrant  for  ccmservation  and  potential  conservation  in  future 
forecast  of  denand,  especially  in  the  coanercial  and  industrial 
sections  idiere  we  don't  have  very  goc»d  end  use  infomaticm  to  anfce 
State  polic;y.  I would  be  particularly  interested,  Ed,  if  you  ccmld 
describe  how  in  ARCO's  forecast  you  dealt  with  conservaticm, 
potentially  either  in  response  to  price  increases  or  nandating 
actions  by  the  State  in  tecas  of  conservation  standards.  Jin,  in 
terms  of  the  work  you've  done  in  forecasting,  how  would  you 
reccMBend  dealing  with  the  conercial  industrial  section  in  end-use 
forecasting. 

ED  GRIFFITH: 

To  account  for  conservation  in  a specific  way  is  extremely  difficnilt. 
The  work  we've  done  we  have  not  dealt  with  specifically  on  a product 
by  product,  process  by  process,  or  industry  by  industry  basis.  Ue 
have  attempted  to  do  it  in  a fairly  gross  way,  %diich  is  to  make  some 
assumptions  about  overall  improvements  in  the  use  of  energy  efficiency 
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in  relation  to  econoaic  activity.  Mon  that's  clearly,  in  the  long  run, 
not  a satisfactory  way  to  nake  the  analysis.  It*s  the  first  atteapt 
Md  a fairly  crude  one.  I have  seen  some  other  analyses  done  by 
people  uhere  diey've  attenpted  to  take  specific  line  count,  by 
ecoooadc  activity,  one  at  a tiae,  sudi  as  asking  steel,  or  producing 
aluninaa,  or  thing  cars,  uhatever  it  is,  and  trying  to  apply  soae 
expert  judgeaent  to  the  change  that  ai^t  occur  in  the  aaoimt  of  energy 
per  unit  of  output.  If  you  can  talk  to  engineering  people  in  specific 
industries  in  the  State  of  California  that  follow  sudi  things,  they 
nay  be  able  to  provide  you  same  expert  guidance  on  the  potential 
for  ia^roveaent  because  of  technology  diange  or  just  aore  efficient 
use.  But  it*s  a tou^  nut  certainly.  One  of  the  difficulties  on 
conservation  is  that  there  are  certain  kinds  of  energy  conservation 
that  are  easy;  that  people  do  idien  the  price  gpes  us.  A lot  of  that's 
been  already  dime.  Ton  do  from  a process  of  better  husbandry  and  nore 
efficioit  use  and  better  f»nre,  to  the  situation  idiere  you  have  a 
need  for  idiat  are  effectively  investa^ts,  to  create  technology  change 
and  to  construct  aore  aodem  facilities  that  will  use  ^ergy  aore 
efficiently.  I think  that  the  only  way  you're  going  to  get  at  that 
is  to  go  to  an  industry  by  industry  basis.  Roger  Sand  of  Cam^ie 
Institute  is  now  starting  to  do  a aajor  project  on  that  area  and  he  would 
be  scmeone  worth  talking  to 

JANES  SHEENEY: 

I'd  like  to  first  coBuent  that  I don't  like  the  word  conservation.  I 
like  the  concept  but  it's  a very  Bdsleading  word,  since  it  can  include 
so  aany  separate  issues,  tftiat  we  aean  noraally  by  energy  conservation 
is  a direct  or  indirect  substitution  of  other  scarce  factors  of 
production  for  energy  tdiich  is  Itself  a scarce  factor.  Many  times, 
"conservation"  means  substituting  capital  and  labor  for  energy,  or 
increasing  the  proportions  of  capital  and  labor  and  decreasing  the 
proportions  of  energy  as  inputs  to  a given  process.  In  other 
cases,  "conservation"  may  imply  changes  in  Che  output  from  industrial 
processes,  or  changes  in  the  activities  people  are  able  to  pursue. 


I*d  like  to  suggest  there  are  two  types  of  "couservatioa.** 

One  is  sioply  the  freely  chosen  response  of  firms  and  individuals 
to  increasing  price  of  energy;  firas  and  individuals  find  it  in 
their  o»n  interest  to  reduce  the  consiraption  of  energy  when  its 
price  goes  relative  to  the  prices  of  the  other  iiqiuts.  Ihe 
secmid  type  of  conservation  gets  most  of  the  policy  attcnticm. 

Ihis  is  mandated  conservation:  measures  that  force  individuals 

or  firms  ta  diange  Ae  way  they  they  use  energy  or  change  production 
processess. 

To  model  the  first  type,  the  price  driven  conservation,  there's  a 
nuid»er  of  alternative  approaches.  First  is  engineering  analysis  in 
fdiich  one  examines  which  activities  can  be  expected  to  change  use  of 
energy.  The  total  change  is  estimated  by  adding  overall  such 
activities  More  commonly  tnou^,  have  been  the  econometrics  studies 
idiich  fit  a very  simple  functional  form  relating  the  demand  for  energy 
to  variables  such  as  eccmomic  activity  and  the  price  of  energy. 

Using  this  historical  data,  one  can  estimate  coefficients  describing 
how  the  draand  for  energy  has  been  influenced  in  the  past  by  prices. 
Then,  using  heroic  assu^tions,  one  can  extrapolate  to  the  future 
(often  out  of  the  range  of  the  data  that  have  been  observed),  to 
obtain  some  estimates. 

A far  more  dependable  approach  is  to  develop  structural  models. 

If  you  want  to  eitapine  both  types  of  conservation,  price  induced  and 
policy  mandated,  then  you  must  understand  the  structure  of  energy 
d^Band.  You  can't  g*>t  away  triLth  a simple  reduced  form  of  econometrics: 
you  would  get  laughed  out  of  the  room.  There  has  been  some  work  in 
developing  structural  models.  For  exaiq>le  Eric  Hirst  has  been 
conducting  excellent  work  at  Oak  Ridge  National  Laboratory  tdtere  he 
has  tried  to  amdel  in  detail  the  processes  by  which  energy  is  used 
in  the  residential  sector,  separately  modeling  the  formation  of  the 
capital  stock  of  the  energy  using  equipment  and  the  rate  of  utilization 
of  that  stock.  This  approach  is  useful  towards  a further  understanding 
of  nmndated  efficiency  standards.  I've  done  some  work  in  modeling 
the  transportation  section.  He  now  have  average  efficiency 
standards  for  new  automobiles  so  we  eliminated  most  of  the  price 
elasticity  of  demand  for  gasoline.  Hie  greatest  impact  of  higher 


prices  on  gasoline  demand  has  been  through  influencing  the 
effici^cy  of  the  capital  stock  of  automobiles.  Now  we  have  a law, 
with  sufficient  incentives  idtich  mandates  what  the  efficient  of  new 
cars  will  be,  on  the  average.  Thus,  developing  structural  models 
for  auto  use  of  gasoline  is  someidiat  easier  than  it  would  be  in 
other  sectors. 

UNIDENTIFIED  ATTENDEE: 

Chte  quick  question  that  probably  deserves  a quicker  answer.  Can 
I poll  each  of  the  panelists  to  answer  the  following  question,  yes 
or  no,  if  you  can  do  it.  Is  the  zero  energy  growths  sc^iario  for 
California  credible  or  incredible  frcm  your  perspective. 

J/»fES  SUEmiEY: 

Yes,  it's  credible  at  a high  cost.  But  is  it  worth  this  cost? 

PANEL  M^ER: 

I'd  say  it's  extremely  unlikely,  as  I don't  think  the  people  of 
California  would  be  willing  to  pay  the  cost. 

PANEL  MEMBER: 

In  one  word,  incre *^hle. 

PANEL  M01BER: 

I certainly  don't  see  it  happening  based  on  current  policy,  no. 

JOHN  GEE^IAN: 

I'm  with  the  California  Citizen  Action  Group.  In  light  of  the 
dominance  of  Indonesian  fuel  oil  imports  on  the  West  Coast,  I'd  like 
to  ask  each  of  the  panelists  if  they  envision  the  sort  of  pressure 
from  either  State  or  Federal  government  to  utilize  the  Alaskan  crude, 
which  might  motivate  West  Coast  refiners  to  take  a more  agressive 
approach  in  expanding  desulfurization  opacity  in  their  refineries. 
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EDWABD  GRIFFITH: 


Let's  mafce  a coiBBteot  that  part  of  the  econcHnic  drive  that  came  out  of 
that  situation  relates  to  the  price  regulation  that  exists  at  the 
Federal  level.  I dotd>t  that  the  Federal  government  would  have  any 
great  pride  in  regulating  to  the  extent  that  the  Alaskan  oil, 
that  rssains  available  on  the  liest  Coast,  can  be  made  available  to 
the  rest  of  the  nation.  It  still  becomes  a domestic  energy  resource 
that's  used  extensively.  One  can  argue  about  relative  economics 
but  it  you  really  want  to  get  into  it,  the  economic  solution,  of 
course,  is  to  ship  that  oil  to  Japan  as  an  exchange  for  Middle 
Eastern  oil,  «diich  the  Japanese  have  under  contract.  It  can  then  be 
shipped  to  the  East  Coast  of  the  ihiited  States.  The  total 
transportation  cost  of  doing  that  and  the  total  cost  to  the  Nation 
of  using  ti.''  Alaskan  oil  would  be  less  than  what  we  are  doing  today; 
which  is  bringing  it  down  to  the  West  Coast  and  trying  to  figure  some 
way  to  get  it  to  the  East.  It's  this  kind  of  perversion  that  comes 
from  the  current  policy  of  not  allowing  exports  of  Alaskan  oil, 
plus  the  specifics  of  the  way  the  price  regulations  happen  to  work. 
That  creates  the  situation  where  we  are  going  to  continue  to  have 
in^orts  on  the  West  Coast  while  we  have  domestic  oil  that  is 
available.  I have  no  way  to  know  whether  their  policy  choices 
about  that  might  change,  although  nqr  personal  feeling  is  that 
they  probably  won't. 

NOLAN  DAINES: 

Currently,  we  have  a fuel  supply  coming  from  both  sources,  the 
Indonesian  supply  and  the  oil  companies  which  remove  sulphur  from 
the  oil.  From  the  utilities  point  of  view,  I think  we  would  take 
whatever  is  least  expensive  for  the  utility.  It's  pretty  much 
a decision  that  the  oil  coo^any  would  have  to  make  on  the  basis  of 
what  Hr.  Griffith  just  described. 

EDWARD  GRIFFITH: 

I should  point  out  there  is  plenty  of  refining  capacity  elsewhere 
in  the  states  to  handle  that  high  sulphur  crude.  It's  only  a 
problem  in  the  West. 


HIKE  JtXUK: 

Just  one  ccHimeiit.  I think  the  current  Federal  pricing  policy  has 
been  blamed  by  many  for  not  providing  the  incentives  to  provide 
the  desulphurization  capability.  I can't  really  say  what  the 
Federal  policy  is  going  to  be,  but  it  is  extremely  ii^ortant  to 
providing  additional  desulphurization  capability-  I could  be  wrong, 
but  I believe  the  desulphurization  capability  in  the  State  is 
actually  being  fully  utilized  at  this  time. 

EDHARD  GRIFFIN: 

I don't  know,  but  there  is  another  piece  to  that.  That  is,  the 
expectation  of  t**e  emission  requirments  for  oil  be  made  more 
string^t  in  the  future  in  soaie  of  the  air  basins.  In  that  way, 
we'll  ccmqiound  the  problem  from  where  it  is  today. 

JdHES  SHEQIEY: 

I'll  pass,  in  that  I have  nothing  to  add. 

NANCY  BOX^: 

I'm  from  Planning  Research  Corporation.  I'd  like  to  address  this 
question  to  Hr.  Griffith,  fdio  said  there  was  no  coal  supply  problem 
and  also  because  he  is  an  ^^loyee  of  the  organization  idiich,  I believe 
holds  some  resources.  Hy  question  is,  do  you  believe  that  the  current 
demand  projections  and  price  projections  justify  increased  investment 
in  coal  production  and  is  your  answer  different  for  expansion  of 
old  mines  as  for  opening  new  mines,  say  for  the  mid-or-late  1980's? 

EDUARD  GRIFFITH: 

Correctly  identified  as  a company  that  not  only  produces  oil  and 
gas,  but  since  December  1977,  is  also  a coal  producer  in  the  Uest, 
the  obvious  answer  to  whether  it  makes  sense  to  invest  in  coal  is 
yes.  That's  also  based  on  other  views  and  just  my  understanding  of  the 
national  and  world  energy  situtation.  I think  that  not  only 
California,  but  the  whole  country  is  facing  a situation  where 
additional  coal  will  be  required  as  one  of  the  fuels  available  to 
us  on  a very  large  scale.  There  are  very  massive  resources  of 
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coal  in  this  country  at  today's  relative  economics  that  are 
available  and  will  need  to  be  used.  Of  course,  the  national 
policy  r-iflects  that,  in  terras  of  whether  they  want  to  expand 
old  mines  or  open  new  ones,  I have  no  idea.  1 can't  answer  that 
specific  question. 
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ABSTRACT 

If  coal  is  to  be  utilized  in  Cali- 
fornia it  roust  be  made  compatible  with 
the  State drive  toward  restoring  envi- 
ronmental quality.  The  impacts  resulting 
*^rom  coal's  mining  and  transportation, 
or  from  water  consumption,  water  quality 
degradation  and  electric  transmission 
line  routing  can  probably  be  adequately 
mitigated  through  strong  and  early 
planning  efforts,  the  use  of  improved 
conti^ol  and  process  technologies,  and 
sincere  utility  commitment.  The  socio- 
economic .mpacts  may  prove  somewhat  more 
difficult  to  satisfactorily  mitigate. 

Of  greatest  concern  is  adequate  control 
of  generated  air  pollutcuits  and  disposal 
of  solid  and  liquid  wastes  since  accept- 
able technologies  or  handling  techniques 
have  yet  to  be  conclusively  demonstrated. 

1 . INTRODUCTION 

Coal  definitely  nas  the  reputation 
of  being  a "dirty  fuel,"  and,  in  many 
cases,  that  reputation  is  not  without 
good  reason.  We  need  not  look  too  far 
into  the  past  to  remember  scenes  of 
skies  darkened  by  clouds  of  ash  from 
coal-fired  power  plants.  Things  tave 
changed  somewhat  in  the  recent  past,  for 
there  has  been  a lot  of  improvement  in 
technologies,  in  regulations  and  in 
coimnitments  that  have  resulted  in  a 
significant  clean-up  of  the  newer  facil- 
ities. If  one  looks  at  the  future  with 
some  optimism  there  may  indeed  be  even 
greater  chance  of  cleaner,  less  envi- 
ronmentally destructive  coal-bur»*.j.ng 
facilities.  In  fact,  there  have  been 
statements  already  that  that  future  is 
now,  that  this  "clean  goal”  ♦'^♦-’ire  is 
already  available.  Most  of  other 
papers  in  these  proceedings  be 

discussing  these  "clean"  tech,  logies, 
and  this  paper  will  leave  it  to  those 
pr^  anents  who  know  more  about  the 
technoxogies  to  attempt  to  demonstrate 
that  they  are  in  act.iality  now  feasible. 
It  is  our  belief,  however,  that  no 
matter  how  it  is  undertaken  coal  utiliza- 
tion is  going  to  result  in  a large 
number  of  environmental  impacts^  many  of 
which  cannot  be  adequately  mitigated 
through  the  use  of  any  type  of  advanced 
techno loay.  This  paper  will  mention 
many  of  these  environmental  impacts, 
specifically  those  which  may  result  from 
an  effort  to  utilize  coal  in  California. 


It  has  been  pointed  out  that  Cali- 
fornia does  not  have  any  economic  coal 
reserves.  This  does  not  change  the  fact 
that  coal  mining,  wherever  it  o curs, 
will  cause  detrimental  environmental 
effects  which  should  be  evaluated. 
California  cannot  externalize  zhe  envi- 
ronmental disbenefits  of  other  segments 
of  the  fuel  cycle  by  discussing  only  the 
impact  of  coal  use  within  the  state. 

This  is  just  as  one  must  assess  the 
environmental  and  economic  impacts  of  the 
entire  fue3  cycle  of  any  other  generation 
technology.  Thus  we  have  need  to  con- 
sider the  impacts  resulting  not  only 
from  the  utilization  of  cral  but  frexn 
its  mining  and  transportation  as  well. 

II.  THE  MINING  SEGMENT 

Impacts  can  occur  from  either 
subsurface  or  surface  mining,  and  they 
can  be  large-scale  impacts.  The  size  of 
today's  large  coal  mines  can  range  from 
one  to  three  million  tons  per  year  for 
individual  underground  mines,  to  nearly 
tren  million  tons  per  year  for  the  very 
large  surface  mines.  These  large  mines 
require  a tremendous  number  of  workers, 
both  in  the  nine  itself  and  in  the 
beneficial  on  cycle.  The  introduction 
of  these  new  workers  can  result  in 
tremendous  disturbances  to  th*=^  local 
socioeconomic  system,  a system  which  is 
often  unstable  enough  in  already  estab- 
lished districts,  but  which  can  be 
essentially  nonexistent  in  some  of  the 
remote,  unpopulated  areas  where  new 
mines  may  be  opening  in  the  near  future. 
These  smal*  rural  ^'^onomies  can  expect 
a populat  influx  that  would  completely 
change  their  entire  socioeconomic  system. 

Surface  mining  will  require  a 
direct  and  substantial  commitment  of 
land  to  a use  whose  impacts  are  usually 
not  totally  reversible.  Landscape 
modifications,  surface  and  ground  water 
disturbances  and  pollution,  and  signifi- 
cant wildlife  and  vegetation  disruptions 
can  result.  Ecological  network  altera- 
tions can  require  decades  tc  reestablish, 
and  even  with  restoration  we  are  not 
always  convinced  that  complete  reestab- 
lishinent  is  possible.  In  subsurface 
miiiing,  subsidence  of  the  surface  and 
disruption  to  ground  water  are  both 
significant  impacts.  Since  only 
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approKinately  fifty  perc«»nt  of  tlie  coal 
in  any  seao  uined  underground  can  be 
recovered*  a lot  of  that  coal  resource 
is  left  * wti»  ground.  Sigi.if leant 
water  pc»  irn  can  ^^Iso  occur  froai 
under9&nr*nu  lining.  Underground  airing 
is  .r  of  the  aost  hazardous 

occupat  in  cl;e  United  States  today. 
The  beref  ici^tion  prc'^ess.  ^hat  takes 
place  at  the  nine  can  pr^  <.  ce  large 
quantities  of  solid  . Soaetiaes 

ten  to  twenty  percent  c.:  aore  of  the 
ained  product  has  rc  be  discarded. 

These  discarded  wastes*  as  well  as  the 
be:.efi«.iation  process  itself,  could  lead 
to  aciditional  air  and  war^^r  pollution. 

111.  THE  trskspoutation  segment 

The  over-water  aoveaent  of  croal* 
croa  either  Alaska  or  Nashington  vi  « 
seagoing  barges*  hau  b»in  considered  as 
a viable  coal  tran^wr ration  option. 

Any  establishaent  of  a lario  seagoing 
traffic  in  coal  could  result  in  the  need 
for  additional  port  facilities  and  the 
destructicxi  of  coastal  resources. 

The  environaental  xtu^^ecs  that  ray 
result  free  the  use  of  a coal  slurrv 
s^tea  are  general!/  aore  benign.  Soae 
air  quality  degraua**ion  will  result  froa 
the  preparation  process.  The  water  that 
is  used  in  the  slurry  is  not  consi*aed  in 
slurty  and  can  be  rerlaiaed  and  used 
at  the  power  plant.  This  would*  however* 
result  in  interbasin  or  interstate  water 
transfers*  which  are  likely  to  be  polit- 
ically* if  not  ervironoen tally* 
significant.  Slurry  transportation  does 
result  in  a higher  energy  cost  *f.  that 
the  v'esjkd.al  water  "*eft  in  tnc  coal 
after  » **ina  does  result  ia  a one  to  two 
percent  decrease  in  the  anount  of  avail- 
aHie  h3ac  fron  tae  bumino  process 
Coal  sluiries*  of  course,  do  have  a 
fixed  thrcugl^ut  which  allows  very 
little  flexibilitv  in  altering  the 
anoun«.  of  coal  deiiv^^  ?c  to  the  utiliza- 
tion site.  Canstruction  impacts  are 
Meneially  u'iniBiaX  m that  frcn  two  *.c 
six  %#eeks  from  t!.e  first  iiitpact  I le  land 
Can  b-  resto^td  (or  at  . east  ittect^.ted 
t i*c  restored)  to  its  riginal  condit? 

I s' lurries  artr  also  rene'^al  ly  saf  . 

i' * tra<.sportation*  on  the  other 
h^r.  * jfi  result  in  a much  u.ger  number 
environrent  - impacts.  As 
a:'  ;;i/anta'jw*  it  does  a variable 

•hrij'ni  ut  It  docs  not  Icr^e  hert  to 
the  f ombustic..  process  through  the 
acUitirn  of  water*  but  requi’^es  energy 
*.o  .ovr  t;«ose  locomot'ves,  eitner  elec-ri 
or  v^ie^el.  Kelatively  large  amounts  ot 
air  p *llution  car.  r'?sult  from,  coal 
tia^»po*'t  by  rail  via  losso..  in  transit 
The  » ove  I'nt  f a larg^'  qu*.itity  of  cca. 
b''  : III  tan  le  id  ti>  quite  sianificant 
S' v'io  ’ Lh^*  .»r*‘as  thro*iih 


which  it  runs.  A 1000  Ku  coal  plant 
will  probably  require  about  100  unit 
trains  per  year  to  supply  it  with  coal . 
That  is  600  trips  through  evi^y  town 
along  the  route*  < tremendous  impact  t«> 
any  local  rail  eo  munity* 

IV.  THE  ITILI2ATIOK  SEClIENr 

The  list  of  the  possible  impacts 
frtmi  coal  utilization  couid  be  enormous* 
so  herein  will  be  described  only  those 
considered  most  significant.  These  most 
conveniently  fall  into  the  categories  of 
impacts  to  air  quality*  water  quality 
and  supply*  sociooconomic  systems  and 
land  use.  Since  others  in  these  pro- 
ceedings will  be  specifically  discussin*. 
the  icpact^  t<.  and  constraints  of  air 
quality  and  water  quality  c^.td  supply* 
these  topics  will  be  only  lightly  touched 
upon  below. 

Possible  degradation  to  iir  quality 
has  so  far  received  the  most  attention* 
ano  it  appears  that  this  is  rightfu.ly 
so*  as  it  is  probably  the  most  critical 
and  yet  undefinable  constraint.  It  must 
be  said  that  we  cannot  afford  to  compro- 
mise Californians  progress  toward 
achieving  compliance  with  the  Clean  Air 
Act  and  its  amendments  as  t.*e  price 
meeting  a portion  of  the  Statens  energy 
demand  with  coal*  and  that  it  appears 
necessary  tc  have  at  a i-.iniaium  those 
recently  described  advanced  control 
technologies  and  processes  correctly 
incrorporated  into  any  California  coal- 
fi.ed  power  plant  before  will  be 
capable  of  meeting  our  air  stanoards. 

Hater  is  a co.  rtraint  to  any  l''▼*ge 
po«#er  project  and  coal*  of  course*  * no 
exception.  He  do  *'elieve  that  the 
State *s  existing  policy  correctly  places 
the  consumptive  use  rf  fresh  water  by 
power  generation  fa/^iliries  as  the 
lowest  possible  priarit^ . and  that  this 
Toes  restrict  the  alternatives  that 
coal-fired  po«.\'*r  plants  cun  utilize  for 
their  water. 

The  term  **land  use**  impacts  ia  used 
here  as  a catch-all  tihrase  to  describe 
any  impact  to  land-b~»sed  sy^ **0105.  For 
example*  a 1000  .Mw  p plant  will 
probably  utilize-  ^r>*wh*  r*  fro*  one  to 
two  thousand  tnr  si  ruptures* 

transportation  racilitier**  coal  stora.tc* 
wrter  storage  an:  liquid  and  aolid  waste 
storage  or  dit^'  over  * he  life  ol  the 

plant.  Many  c't  taeso  are  going  to  be 
irreversible  l.ini  -onmitments  in  •‘hat 
restoration  lo  going  cO  be  a vor>  diffi- 
cult task.  rremendous  {uantities  of 
solid  and  liquid  wastes  are  going  to 
have  to  be  disposed  jt  , and*  at  preseni* 
t!  *■  techn'' ' ;ics  i;til;zvii  to  uisiK»se  <»f 
•hese  Wvistes  .iie  vt‘iy  cru<l*  . As  ir 
ex.'"*uW-‘,  the  •arit-ni  i*. 
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liquid  waste  disposal  is  in  open  stor  tqe 
ponds*  flost  bioloqic  Lonmities  ca». 
be  tresMdously  affectct!  by  not  only  ;lie 
sitinq  of  €»  power  plant  itself*  but  by 
the  increased  activity  of  man  in  the 
surroundinq  environ'sent.  Isfiacts  result** 
inq  froti  the  enission  of  tracre  elements 
is  an  of*en  overlooked  and  poorly 
tmderstooQ  result  of  coal  burn  inq.  The 
visual  iapact;*  of  the  project*  with  its 
uas  stacks  o**er  7Q0  feet  hiqh*  alonq 
with  the  plant  itself*  the  storaqe 
p<Hids,  coolinq  towers*  transmission 
lines*  etc**  can  be  treiuendous.  Finally* 
there  are  the  possible  conflicts  with 
existinq  and  planned  other  land  uses. 

For  example*  the  desert  wilderness  area 
in  California  is  beinq  evaluated  by  the 
BUI  for  wilderness  areas  and  there  are 
plans  for  a ftojave  national  park* 

Some  very  direct  sociocNconomic 
it  ^acts  result  from  the  construction  of 
coal-iired  power  plant  in  a generally 
lomote  area*  The  primary  concern  is 
over  the  boom  and  bust  cycle  of  intense 
employment  in  construction  activities* 
followed  by  a very  reduced  employment 
opportunity  in  the  actual  operation  of 
the  plant*  Larqe  plants  mean*  of 
course*  larce  ..^Hsms  and  larqe  busts. 

One  possible  mit. nation  option  may  be  to 
try  to  Unit  the  size  of  these  tuiits  to 
smaller,  cere  moderately-sized  abilities* 
thus  litaitinq  the  size  of  the  amplitude 
of  the  cycle.  We  could  also  tlwn 
possibly  try  to  locate  these  facilities 
closer  to  our  load  centers*  This  system 
would  allow  us  to  tailor  the  construction 
of  new  plants  to  better  nicer  our  incre- 
mental power  needs.  With  SRal4v:r  plants 
we  %fould  also  be  obit  to  more  rapidly 
utilize  advance*  coal  exMobustion 
techno loqy  or  m*.  is*  or  control  tech- 
no louy  or  methods*  as  these  advanced 
processes  became  available. 

V.  omci.ns:.»NS 

Wo  bi.*liovo  thai  improvcvi  coal 
utilization  and  pollution  control  tech- 
noloqios  can  help  to  alleviate  impacts* 
fc 't  t 'chi  aloqy  alone  cannot  solve  all  of 
;:u-  anticipatea  impacts.  The  new  tech- 
no lo^tics  cannot  scive  the  socioccronomic 
impacts*  and  they  cannot  completely 
solve  the  air  and  water  quality  impacts. 

planning  can  help  to  alleviate  many 
imp.i«-!s*  spfv'i  I ical  ly  tiose  arising  from 
• minin  i ar  I t ransiM>i  tat;*'n*  from 
Wat  or  consumption  and  water  quality 
de-rtudation,  tr  from  olectric  trarsmission 
line  routine.  The  staqcd  construction 
of  relatively  i«roderatc  sized  facilities 
cm  help  to  atloviate  socioeconomic 
lu.’.i  *t  i.u?  canru»t  t'limnatt-  them.  »>f 
j runny  coj.ci-rii  i t iu-  |>ot«‘ntial  pro- 
: «»:  I*:  juai;ty  i on  a:.d  w.isto 

disposal  as  s«>rat^ons  to  those  problems 
h.r  »•  n«>t  yet  bt^en  avUnpiately  dove  I opt'd 

i'St*»d. 


In  summary*  if  coal  tn  be 
utilized  in  Califonua*  it  must  ©rove 
itself  to  be  an  envirocucentally  v 5 able 
enerqy  source*  as  must  any  other  ef*«*rqy 
source.  All  effects  of  the  entire  cx-al 
fuel  cycle  must  oe  onnsidercMl  and 
weiqhed  aqainst  the  perceived  benefits* 
and  these  costs  and  benefits  compared 
with  other  alternative  qeneratinq 
sources*  Coal  utilization  in  Calitornia* 
or  anywhere  else*  docs  have  inherent  in 
it  a larqe  number  of  environmental 
impacts  %ihic:h  need  to  be  mitiaated 
before  it  can  be  rationally  usci. 
Althouqh  a maximimi  diversity  in  our 
enerqy  production  mix  can  assist  us  in 
meet inq  California’s  enerc/  needs*  we 
cannot  rely  on  qoinu  with  coal  ir  a biq 
way  for  it  is  not  a panacea  for  our 
problems*  Coal  utilizat.  i car.  only  be 
considered  an  intermeaiate  term 
measure « necessary  only  tc  provide 
electric  power  until  such  time  as  other 
advanced  systems  utilizing;  renewable 
resources  are  fully  capable  ot  supplying 
our  enerqy  requirements.  Wo  cannot 
expc^ct  coal  to  be  both  clean  and  cheap, 
nor  can  %ie  afford  tc  utilize  anythinq 
but  clean  coal* 
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ARSniACT 

OmsiOei  ii&§  Un»  air  qiiality  fMrolilcse 
tiMcA  esiat  in  California  triUsonl  tlie  oosi-* 
Anstion  of  coal  for  eiiectric  pctmr 
generation^  easy  bane  felt  that  any 
siLgaifteant  oae  of  coal  in  the  state  oonU 
he  inconceivable*  Baw9ver»  recent  develop* 
■ents  in  enission  control  technology  have 
mmm  it  possible  to  hiirn  coal  in  tsertain 
applicaticma  with  significantly  lower 
enfimiona  than  currently  resnlt  fron  the 
nse  fuel  oil* 

Unt-TOn  barnuts*  wet  scrobblng  systens* 
baghonaes  and  Twaonii  injection  ayatsns 
ace  feasible  fcir  nae  on  large 
ooaiinstioii  aoorcea  aiich  as  utility  boilers* 
These  devices*  osed  in  ccaiiifiati^n  with 
coal  handling  teciuii'*ue^  «n.*^h  nininize 
fugitive  drat  and  cr  * tr^'^co^rtation 
related  esissionr*  . * .aid  en«»**ie  new  *iower 
plants  and  large  . ial  boilers  to 
born  coal  without  tl  * a^rse  air  quality 
iapacts  for  which  «:o.i  has  becowe 
notorious. 

I.  umiODixmoN 

Although  coal  has  long  been  recognized 
as  the  nost  significant  fossil  fuel  energy 
resource  in  the  United  States*  it  was  not 
until  after  the  Arab  oil  ewbargo  of  1971 
that  oil  and  gas  began  to  be  ronsidered  as 
unacceptable  fuels  for  use  in  latge*  fuel* 
intensive  facilities  such  as  utility 
boilers.  Prior  to  the  enbargo»  the  federal 
goverisient*  through  the  Cnvironnental 
Protection  Agency*  octually  encouraged  the 
conversion  of  croal*fired  utility  boilers  to 
oil-fired  operations  as  a relatively  in- 
expensive technique  for  achieving  substan- 
tial ewission  reductions. 

Air  Quality  problems  have  been  a signi- 
ficant factor  affecting  thv  design  of  power 
plants  within  the  state  and  throughout  Cali- 
fornia power  plants  have  generally  burned 
natural  gas  to  the  maximum  extent  possible. 
The  use  of  fuel  oil  is  limited  by  the  South 
Coast  Air  Quality  Management  District 
(SCAQflO)  to  fuels  containing  no  more  an 
0.25  pc; cent  sulfur.  Other  metropolitan 
APCD*s  limit  the  sulfur  cmitent  »>f  fuel  c*il 
to  0.5  percent. 

Dcspttt*  the  Jact  that  large  iri^nl 

combust  iMii  s irce,  have  been  c msiilored 
to  be  generally  unacceptable  in  California* 
it  is  now  clearly  imprudent  to  plan  for  the 
use  of  oil  or  gas  in  any  new*  baseload 
power  pi  mts.  The  .>rincipal  options  lett 
for  Calitornia  for  balancing  the  electric 
po%«er  supply  and  demand  are  conservation* 


cogemeratiom*  hydr«>*  ttetstlictwal  * mm*  I eat  * 
and  coal*  Thm  California  Mr  Resources 
Board  fARBl  has  not  tatoi  a position  re- 
gazdijog  the  ccmstnictiom  of  mew  hyd^  or 
miclmar  power  plants  since  ^he  principal 
enviroommntal  risks  associated  with  these 
facilities  are  outside  the  purview  of  the 
An  and  have  therefore  not  heen  evaluated* 
Of  the  remainder*  conservation  finclmding 
Jecentraliaed  solarl*  cogeneration  and 
geothermal  are  viewed  as  generally  pre- 
ferable* However*  to  the  emtent  that  these 
alternatives  are  rot  availAble  to  satisfy 
electric  power  demand  in  California*  the 
carefully  regulated  use  of  coal  esan  be 
acceptable  from  an  air  quality  perspective* 

II.  CAtiromiA  AIR  QIIAUTT 

Basin-like  topography*  freeptent  atmos- 
pheric temperature  inversions  and  a high 
concentration  of  vehicles  and  industry  have 
caused  serious  air  pollut'.on  prohlcms  in 
Callfornia*s  three  larges  : metropolitan 
areas  and  in  the  San  Joaqtin  Valley.  Rone 
of  the  8tate*s  fourteen  air  basins*  shown 
in  Figure  X*  are  currently  free  frim 
violations  of  at  least  one  asbient  air 
quality  standard.  The  aobient  air  quality 
standards  whif^  are  related  to  the  com^ 
bastion  of  fossil  fuels  are  shown  in 
Table  I. 

Table  Z sunmarizes  the  hi^iest  pollutant 
concentrations  recorded  during  1977* 

Oxidart  Cprimarily  ozone)*  a substance 
formed  during  a photochemical  reactiem 
bet%ieen  hydrocarbon  emissions  and  oxides  of 
nitro«;cn  emissions*  is  the  most  pervasive 
air  pollutant  in  California*  As  has  always 
been  the  case*  the  highest  oxidant  level  was 
recorded  in  the  South  Coast  Air  Basin* 

The  basin  with  next  highest  oxidant  exm- 
^^entration  was  the  Southeast  Desert*  where 
' .1C  South  Coast  Air  Basin  air  mass  is 
tran.sported  by  the  prevailing  west-to-east 
wind  flow.  Peak  oxidant  levels  in  the 
South  Central  Coast  and  San  Diego  Air 
Basins  can  also  be  affected  by  S«^th  Coast 
Air  c«isin  emissions.  However*  the  air 
quality  problems  in  both  of  these  basins 
are  substantial ly  affected  by  locally 
«ienerated  emissions.  Although  oxidant 
5*^  imlard  vio!atioi.:;  vrore  recorded  in  each 
basin  wh<‘rc  mt^.isurtHne?**  s wore  made*  the 

irms  whii*h  h.ivN*  ♦H'inirii'il  ilowiiwiiitl  «•! 
major  urban  ai*MS  may  bo  eliminated  tiuough 
the  control  measures  applicKi  ir,  the  urban 
areas  provided  ado<|uate  KOx  control  is 
achieved. 
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Hiqh  T^tai  Suspended  Pacticulate  natter 
CTSPI  levels  caused  fay  any  or  all  of 
throe  different  cunditions:  (U  Industrial 

sources  of  particulate  enissioes  ubicfa  are 
not  equipped  with  adequate  controls*  (2| 
vehicular  and  inauhtrial  sources  whose 
enissions  of  liydrocartions*  oitroqen  oxides* 
and  sulfur  oxides  are  chenically  trans- 
fomed  into  ""secondary*  particulates  such 
as  orqanic  aerosol  * nitrate  and  sulfate* 
ami  (1)  wi«Hibl3wn  dust.  With.'n  biq  air 
basins  with  hiqh  oxidant  levels  such  as 
the  South  roast  Air  Basin  and  the  San 
Joaquin  Valley  Air  Basin*  secondary  parti- 
culate is  a very  najor  problen. 

In  many  rural  areas  windbloNn  dust  is 
the  najor  problen.  The  adverse  health 
effects  of  windblown  dust*  because  of  its 
larqe  particle  sizes*  are  qenerally  tar 
less  significant  than  for  equal  concentra- 
tions of  anthropogenic  particulate  ewis- 
si«Nis  %»f  oil  hot  the  direct  or  *secondarr* 
variet>.  F^r  this  reason  and  for  the 
practical  probiens  associated  with  the 
control  of  windblown  dust*  the  EPA  does  not 
consider  levels  in  excess  of  the  anbient 
air  quality  standards  to  be  violations  if 
they  are  caused  by  windblown  dust. 

SO2  and  sulfate  concentrations  are  a 
serious  prohtcc  in  both  the  South  Coast 
and  San  Joaquin  Valley  Air  Basins.  The 
South  Central  Coast  and  the  San  Diego 
County  Air  Basins  have  also  experienced 
violations  of  the  standard  for  sulfate. 

!io  other  basins  have  been  determined  to 
have  pft.ibleiBS  at  this  time. 

Violation  of  the  aad>ient  air  quality 
standard  *^or  nitrogen  dioxide  were  recorded 
in  the  South  Coast*  South  Coat^^al  Coast* 
Southeast  Desert*  San  Diego*  and  San 
Francisco  Bay  Area  air  basins.  As  has 
historically  been  the  cas^  the  HO2  levels 
recorded  in  the  South  coast  Air  Basin  were 
almost  double  those  rc^rded  else««here. 

In  summary*  California*s  fourteen  air 
basins  can  be  segregated  into  three  cate- 
gories trom  an  air  quality  perspective 
considering  only  Lnos«;:  ocllutants  signi- 
ficantly related  to  the  combustion  of 
rossil  fuels.* 

Six  basins*  South  Coast*  South  Central 
Coast*  San  Diego*  San  Francisco  Bay  Area* 
San  Joaquin  Valley  and  the  Sacramento 
Valley*  experience  numeroi 3 and  severe 
violations  of  ambient  air  quality  stan- 
<iards  duo  to  both  locally  gener<»ted  and 

*t\Miain  «»l  lilt'  Ca  1 1 ! <«rni.i  air  Ixisins  ex- 
l»«.*r  icru*c  problems  which  are  not 

rclatiHl  til  fossil  fuel  combustion.  The 
Uikt*  r«umty  ami  r.n»  ih  Coast  Air  Basins*  for 
example**  ai»'  exparieiu'ir^g  substantial  vio- 
l. ft  ions  ot  the  state's  *imbient  air  quality 
standaid  tor  hydrogen  sulfide  due  to  the 
cur  nt!y  inideguatcly  controlled  genera- 
• *0..  <;f  tdecti  ic  pi>wcr  from  geotnermal 
steam. 


transport  related  emissions.  TWq  basins* 
Labe  Toboe  and  the  North  Central  Coast* 
experience  less  frequent  and  less  severe 
violations*  which  appear  to  be  primarily 
the  result  of  locally  generated  emissions. 
Six  other  basins*  Southeast  Desert* 
no^tain  counties*  Great  Basin  Valleys* 
North  Coast*  Northeast  Pl.»teatt  and  Lake 
County*  esqperience  varying  le^.*els  of  air 
pollution*  the  highest  of  which*  howc.cr* 
arc  related  to  emissions  from  upwind  areas 
or  rural  fugitive  dust. 

111.  FCTURC  AIR  QUALITY 

Despite  the  historical  persistence  of 
of  air  quality  problcM  in  California*  two 
factors  now  allow  a nodicun  of  optimism 
regarding  future  air  quality  levels.  FOr 
the  first  time  in  history*  it  is  no  longer 
permissible  to  build  major  new  sources  of 
air  pollution. which  will  *-^xacerbatc  vio- 
lations of  ambient  air  quality  standards; 
The  Clean  Air  Act  Amendments  of  1977 
clearly  artie«ilate  a tederai  policy  of 
prohibiting  the  construction  of  sources  of 
air  pollution* which  will  cont-^ibute  to 
existing  air  quality  problems  even  though 
these  sources  nay  be  substantially  lower 
in  emissions  than  similar*  existing  sources. 
The  fact  that  a proposed  new  source  has 
relatively  low  emissions  has  in  the  past 
been  cxinsidetod  an  adequate  iustification 
for  its  construction.  Federal  law  now 
re«rognizes  the  obvious  fact  that  degraded 
public  health  and  welfare  are  the  result 
of  adding  "clean*  new  sources  to  an  over*- 
burdened  air  shed  just  as  increased  risks 
are  associated  w^th  adding  lighweight  cargo 
to  an  overloaded  boat.  The  federal  Hew 
Scurce  Review  (NSR)  program  requires  that 
mitigation  measures  or  "trade*  offs*  suf- 
ficient to  offset  the  adverse  Impact  of  any 
major  new  source  of  air  pollution  be  a part 
of  new  industrial  projects.  The  existene-2 
of  the  federal  NSR  requirements  allows  air 
pollution  control  agencies  to  ooncentrate 
on  existing  air  problems  Instead  of  being 
forced  to  deal  with  unrestrained  increases 
in  emissions. 

The  second  factor  which  is  now  contri- 
buting to  a solution  to  the  8tate*s  prob- 
lems is  the  increased  focus  on  control 
strategy  development  at  the  state  and 
federal  level.  Historically*  local  air 
pollution  control  agencies  have  been  forced 
to  regulate  industrial  sources  of  air  pol- 
lution with  little  assistance.  The  state 
and*  to  a lesser  extent*  the  federal  govern- 
ment are  now  recognizing  the  gross  ineffi- 
cien<.*y  *sch  iareni  with  requirin«i  local 
«it|onctos  I ly  develop  .iiul  implc- 
Rient  roifu lat  i<ms  lor  the  (*ontrol  o:  indus- 

trial air  pol  lilt  ion  problems  ot  state-wide 
or  national  imp.ict  . The  basic  control 
strategies  iieeth'il  to  reduce  emissions  from 
most  types  o!  sources  are  ivienticil  whether 
the  source  is  located  in  l/^s  Anielf  S,  San 
^ranci sc  \ , liaki^rs:  it* Id  or  ..:*t  > •?; . A 
single  ro I st ra te»;y  -ievo i<^ped  at  the 

state  or  federal  level  as  **mt)de!  ie-.’*  cm 
bfc  given  to  the  numerous  b-cal  v;;stricts  tor 
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adoption*  Ttmse  "toodai  mies*  can  be 
tailored  prior  to  adoption  to  tbe  needs 
of  individual  districts* 

Altbough  tbe  U*S.  Envirosaw ntai 
Protection  dtsency  is  not  fet  pursuing  the 
node!  rule  concept^  CPA  docs  provide 
''guideline  docwents*  which  contain  useful 
information  on  the  emissions  control 
potential  for  various  categories  of 
industrial  sources*  The  guideline  docu- 
ments* useful  in  developing  emission  con- 
trol regulations  for  both  new  and  existing 
sources*  are  supplemented  by  Hew  Source 
Performance  Standards  CHSPSl . However*  as 
discussed  in  greater  detail  below*  tbe  CPA 
MSPS  are  usually  set  at  levels  which 
require  far  less  emission  control  than  is 
technologicrally  feasible  and  economically 
reasonable. 

A detailed  analysis  of  the  emissio. 
control  measures  needed  U>  achieve  and 
maintain  tbe  ambient  air  quality  standards 
tbrouqiiout  California  is  currently  being 
developed  throuqb  tbe  cenbined  efforts  of 
Ibc  ARit,  local  «|Ovornmini^ S*  ami  privatc*^ 
or«|ani suit  tuns  involve*!  *n  . Air 
ttaintenaiH^e  Planninq  procv  which  man- 
dated by  the  Clean  Air  Act.  ibe  para- 
gra|ihs  which  follow  give  a very  brief  and 
general  overview  of  the  emerging  plans 
which  are  expected  to  be  published  early 
in  1979  as  the  State  Inpleaentation  Plan 
(SIPI. 

Tin*  |»t  s -tml  att.tan— 

iii«t  tla*-  .tMl*i«  • oiir  «|ii.ilalY  st.t.«d.it«ls  in 
Ihk*  l9S0*s  arc  •“XCt*l  lent  t<»i  <»i 

Calil«»rtii.  *s  basins.  Allii>ni»ih  s^«bstan*  tal 

|«.it  I i«*iil.ai t*  tmissioii 

itict «'iMtld  .issaM^ioilt^l  with  tin* 
shift  irtMi  natural  gas  to  tuet  oil,  which 
is  now  occurring*  work  now  underway  at  the 
ARB  indicates  that  these  emissions  from 
major  combustion  sources  can  be  dramati- 
cally rt*duc€Hl  through  the  use  of  xurtlier 

liH'l  1 1 Ml  I .t.tl  i**!!  «•!  g.i;;  :;«*f  til»- 

•iIhI  ^•wii  I |«''M  l.tl  **  i«Mi 

.ifHm>tiii.i  ill  i«»at  riyrittfn:;  ;•>! 

oantr«»l,  and  iabi  i*-  l iltratioii  (bagliv fuses) 
for  p^iriiculatY  'ontrol.  A i .^cent  ARB 
staff  report'  describes  how  the  use  of 
certain  of  these  control  techniques  ap- 
plied to  themally  enhanced  oil  recovery 
operations  in  the  Sai«  Joaquin  Valley  can 
provide  essentially  all  of  the  SO^  control 
pro  feci  fs!  to  bi*  nc'odvd  to  attain  fhe 
ambient  air  t|ual  ity  standattts  t<»r  SO^  and 
Sulfate  aiHl  more  tSian  hall  «»t  the  fiOx 
«'c»ntrol  nocficd  to  achievt^  the  oxidant 
St .iiitl.ir«l  I lirotMh  .1  i*ttmbiiiat  ic»n  ol  hydiff* 
carbon  and  NOx  contrc^l.  .A  *lraft  Air 
Oualitv  ftiintenance  Plan*  preparc^d  by 
the  AsstK*iaiion  ot  Ikiy  Arc>a  tk>vcrniR?nrs 
outlines  the  typo  <if  liytlrt •carbon  c«>ntrc»ls 
which  appear  to  be  available  to  cause 
attainment  fo-  oxidant  in  the  nine 

ies  of  the  San  Francisco  Bay  A»“ea. 
Simi  la?  <*«>ntrots  applicni  in  the  South 
iVsdia!  i'oasi  • San  biego,  Mortli  Central 
Coast  and  Lake  Tahoe  lir  basins  may  be 
sufficient  to  achiev«^  and  maintain  the 


oxidant  standard  provided  growth  is  care- 
fully managed.  Air  basins  which  are 
experiencing  oxidant  violations  as  a result 
of  long-range  transport  nay  achieve  attain- 
ment status  provided  most  feasible  hydro- 
carbon control  measures  are  integrated 
with  appropriate  MOx  emission  controls  in 
upwind  areas. 

Ho  plan  has  yet  been  developed  which 
indicates  that  the  oxidant  standard  can 
be  achieved  in  tbe  South  Coast  Air  Basin 
witboi't  econcmdc^al  ly  iofeasible  control 
appiTjaclies  involving  the  curtailment  of 
current  vehicular  and  industrial  activitiea^ 
However*  substantia!  improveaient  is  already 
possible  and  attainmetit  of  the  standard  for 
HO^  appears  feasible  through  the  MOx  reduc- 
tions expected  from  the  motor  vehicle 
emission  standards  adopted  for  future  years 
in  combination  with  the  use  of  ammonia 
injection  systems  on  large  combustion 
sources  and  some  control  of  other  sources. 
Attainment  of  the  SO2  and  sulfate  stan- 
dards appears  to  be  possible  through  the 
application  of  substantially  increased  fuel 
oil*  diesel  oil*  z.ad  gasoline  desulfuri- 
zation in  cnmbin.it l«ai  with  cv»ntrol  misisitrcs 
i*n  dike  c*alcttii »i«t  kilns.  itrliin*ty  FIV  tatits^ 
ind  other  such  sfjuroes.*^^ 

IV.  ACXXVVfOOATION  OP  COAL  IH  CALIFOBHIA 

In  areas  of  California  which  are  pro- 
jected 1.0  achieve  and  maintain  the  ambient 
air  quality  standards  through  the  inple- 
mentation  of  the  plans  now  under  develoi>* 
mtmt.  It  will  pcissibli^  to  permit  the 
tNMisi  I itct  it*ii  «»t  m.1  |«»r  m*w  l.i«*i  1 il  it*s  stn~h 
as  «*«>.•  I ittHi  |ii«wi*r  pl.iiits  prt»vi%h««l  llm.' 
cmissi«»ns  t r«>n  s«K*h  pr«»id’ts  arc«  iw»l  si» 

.IS  ifi  vi«ilal  ;ofis  ol  Ibi* 

siaiitLii aIs.  II  the  emissions  expix*ltHl 
from  a coal-tired  power  plant  arc  ealirw- 
lated  to  cause  an  air  quality  violation* 
*^rade-off  measures  nay  enable  tbe 
adverse  impact  to  be  mitigated. 

The  need  for  trade-offs  will  therefore 
«hgiCiiAl  oil  wht-flH*r  fhi-  air 

pol  lutiun  St  ral  f ««iy  to « »v  ■ «h*n  t or 
an  incr€x«ent  ctl  t«missiuns  •itfswih 
without  causing  ambient  air  quality 
standard  violations* 


*Tt Ligation  measures  could  also  be 
rd|uired  if  the  proposed  facility  would 
lead  to  unacceptable  air  o'*ality  degra- 
•f.it  ion  in  Frevt^nti*  n of  bjignificant 
Ili'tci  iA*ra»  ion  (PSD)  areas  or  Air 
0«»nservat  ion  Aroas  CACA’s)  locatcxl  down- 
wint*.  The  State's  Air  Conservation 

, A*iit  rt'iii  ly  umler  dove  I « ipmeiit  * 
is  .it  maintaining  supc'rior  air 

quality  ierels  (cleaner  than  required  by 
ambient  air  quality  staruiards)  in  areas 
of  smiM^rtant  .tesf!ieti«*  signifi«Mnco  (e.«|. 
Yosemite,  in‘«lw nnts  N.11  t<uiai  Park*  etc.). 

The  ability  for  joal-fired  power  plant 
pro|)onents  to  devt*lop  emission  "trade-off ** 
measure^  when  ne<*t*ssary,  wi  I I depend  *in  tln' 
quantity  of  emissions  *«>  be  offset  .md  th** 
availability  of  such  tiadc-offs  in  the 
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vicinity  of  the  proposed  new  project* 

Except  for  the  Greater  netropolitan  Ujs 
An9e*es  area,  it  appears  that  a substan*> 
tiai  quantity  of  tradeoffs  will  be  avail* 
able  frcMB  existing  power  plants.  At  this 
tine,  it  appears  all  feasible  power  plant 
eiuesion  control  neasures  ssiy  not  be 
required  to  acdiieve  and  Maintain  the 
anbient  air  quality  standards  through  nost 
of  California.  Mhere  all  feasible  crontrols 
are  not  required,  it  My  be  possible  fvr 
neu  power  plants  to  be  constructed  without 
an  increase  in  electric>tKnier*related 
enissions  through  the  retrofitti^  of  S02* 
NQx  and  particulate  natter  enission  con* 
trots  to  existing  oil*fired  power  plants 
provided  that  the  enissions  fron  the 
proposed  new  facility  do  not  excreed  the 
enission  reductic^n  potential  fron  existing 
power  plants.  In  certain  areas,  however, 
no  trade*offs  nay  be  required. 

V.  ETtlSSIOII  CQHTROL  PESSIBILITY 

Uncontrolled  Missions  * The  popular 
conception  regarding  the  high  enission 
levels  associated  with  coal  is  born  cMt 
by  a conparison  of  the  *uncontrolleii** 
enissions  fron  cxiai  cmdiustion  empared  tc 
the  conbustion  of  oil  and  natural  gas.  As 
shown  in  Table  ),  NOx,  SOx  and  parti* 
crulatc  enissions  fron  coal  conbustion  are 
substantially  greater  than  fron  either  oil 
or  gas  with  the  particulate  enissions  fron 
coal  exceeding  the  particulate  enissions 
fron  oil  by  a factor  of  105  when  the  oil 
burned  has  a sulfur  content  of  0.5  percent 
by  %#eight. 

TIh'  t«'asoit  ff>r  the  si«intticanC  «lit- 
lort*iH*os  between  the  imissioiis  croatcti 
I r«<ni  tiK*  conbustion  ot  rcKil  and  other 
tussil  fuels  is  prinarily  due  to  dif- 
ferences in  their  composition.  A typi  cal 
western  croal  is  71.43  percent  by  weight 
carbon,  X.36  percent  by  weight  nitrogen, 
1-00  percent  by  %ieight  sulfur,  5.05  per- 
cent ^ weight  hydrogen,  and  8.42  percent 
by  weight  ash  nade  up  o:  silica,  trace 
nctals  and  other  nonconbustible  materials. 
The  rii(r«K|eti  <o)nt«iined  in  the  coal  is  a 
contributor  to  the  NOx  emission  produced 
during  combustion.  The  ash  is  w.«o  princi- 
pal source  of  particulate  emissions, 
hhilc  fuel  oil  piay  ontain  as  much  sulfur 
as  coal,  it  typically*  contains  only  0.50 
p*^rcent  by  %iei  »ht  nitrogen  and  0.04  per- 
cent by  %ieight  noncxmibustible  impurities. 
Natural  gas  is  typically  almost  entirely 
made  of  methane  (91.31  percent  by  volume 
and  contains  only  trace  quantities  of  non- 
hydrocarbon components,  such  as  0.0009 
percent  by  weight  hydrogen  sulfide  (lUS), 
the  combustion  of  whi;*h  creates  the  rela- 
tively low  concentrati.  ^ of  SO2  emissions 
asscxriatel  with  natural  gas  combustion. 

NOx  emissions  from  gas-fired  combustion 
are  <»nly  created  fr^^-n  the  reaction  bt'tvfecn 
t li«'  n i 1 1 and  «ixygt*n  a i iunI  i n t he* 

i«*ii  .lit.  N’«  t i»'l  iHMitiil  II 1 1 I < i 

pit'SiMit  i«»  ciMitrioute  to  the  lormatu  ti  ot 
NOx. 
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Particulate  Emission  Controls  * Since  the 
particulate  enissions  fron  uncontrolled 
coa..  conbustion  are  great  enough  to  create 
a suhstantial  public  nuisance,  there  have 
been  particulate  natter  cxmtrols  applied  to 
coal-fired  power  plants  for  quite  some  tine, 
the  nost  connon  control  device  is  the 
electrostatic  precipitator  (ESP) , %ihich 
renoves  conbustion  particulates  by  ducting 
the  stack  gases  between  charged  plates. 

The  electrostatic  charge  applied  to  the 
particles  results  in  their  migration  to  the 
plates  where  they  periodically  drop  into  a 
collection  hopper  each  tine  the  plates  arc 
•rapped*  to  Shake  the  particles  free. 

The  effectiveness  of  electrostatic  pre- 
cipitators depc^nds  on  the  surface  area  of 
charged  plates,  particle  size,  and  particle 
resistivity.  While  ESPs  can  be  designed 
for  renoval  efficiencies  exceeding  99%,  the  .. 
collection  plate  area  required,  and  there- 
fore the  systen  cost,  increases  rapidly 
above  95%  renoval  efficiency. 

Fabric  filtration  is  an  alternative  to 
**he  use  of  electrostatic  precipitators 
ohich  nakes  substantially  increased  parti- 
culate enission  control  feasible.  As  shown 
schenatically  in  Figure  2,  a oaghouse 
consists  of  an  enclosure  cxintaining  nuner- 
ous  cylindrical  fabric  filters  (“bags*) 
through  which  all  or  the  conbustion  gases 
are  ducted.  Sufficient  filter  area  is 
provided  to  red  pressure  drop  througb 
the  baghouse  to  0 inches  of  water  on 
typical  coal-fi:  -d  utility  boiler  appli* 
cations.^^)  To  btaia  a conbination  of 
high  filtration  • fficiemry  and  low  pres- 
sure dretp,  more  han  10,000  individual  bogs 
might  bt^  used  t<  * a 500  megawatt  ftial-fircd 
boiler. 

In  tests  ruii  on  full  scale  coal- fired 
boilers  using  fabric  filtration,  particu- 
late removal  efficiencies  of  99*84%  imd 
99.91%  have  been  reportedt8).  ybe  resul- 
tant stack  emissions  with  such  efficiencies 
were  recorded  at  .01  and  .005  pounds  per 
million  BTU  heat  input. 

SO2  Emission  Controls  - '^tack  gas  scrub- 
bing for  sulfur  dioxide  removal  has  been 
developed  to  the  point  where  95%  elficiency 
can  be  routinely  achieved. The  latest 
experience  in  Japan  indicates  that  the 
reliability  of  scrubbing  systems  has  been 
improved  to  the  point  «#here  the  scrubber  is 
“available"  more  than  99%  of  the  tine.''^ 

A number  of  rcgcnorable  and  nonr^^ener- 
able,  or  "throw  away",  systems  are  on  the 
market.  A schematic  of  a simple  nonregener- 
able  system  incorporating  the  use  of  a lime- 
stone slurry  is  shown  in  /igure  3. 

The  SO2  removal  moch.inism  for  this  type 
of  s:*riibbcr  im*nlvos  .i  leaction  bot%#ecn 
::i'.  » loim  I pre*Mpi  t .it ot 

I*  :%•  , • *1.  •iino-f4i  I I Oil)  * lio  systoni  as 

.‘b : systems,  su»*h  as  the 
‘ • _ . •i-!iou<?li  mor.'  expen* 

.1*  ..Mse-rbent,  produce  a 


byproduct*  siidi  sulfur  1C  aci  t*  and  ha'fo 

no'~solid  liaste. 

Hte  Buisslon  Oontrols  • Ibe  control  of 
-Mn-oainsiofis  fro»  f€»noil  fuel  conliuetlon 
can  be  acbieved  tbrotnib  tbe  use  of  ceoi^ 
budbitMi  modifications  ond  stack  <ias  treat- 
sent*  Uncontrolled  NOx  ciiissions  frcwi 
coal  crosbustion  bauc  been  r<  Juced  beloif 
2M  ppm  tbrougb  burner  and  .furnara  oodi- 
flcntions  in  experinental  liork**”* 
Oneiiustlon  sodifications  applied  to  tbe 
laogo  rower  Station  operated  by  tbe 
Bleetric  Power  Dcvelopnenc  Conpany  of 
JapaK:  have  resulted  in  emissions  averagincj 
2S0  pM  on  2SS  NH  furnaces  In  daily  opera- 
tion*!^^ HWissions  at  tbe  isoqo  facility 
WKe  reduced  froo  €S9  ppm  to  S7€  ppn 
level  tbrouyb  tbe  use  of  MOk  ports*  and 
froe  S7S  ppm  to  240  ppo  through  the  use  of 
low^dHlK  burners* 

The  qrcatest  potential  for  ninimixinq 
tiiw  MOx  enissions  associated  wiJLh  coal 
oobbustion  is  through  the  use  of  annonia 
injection*  two  basic  proc^esses*  chic  of 
wbicdi  involves  the  calalytic  c^nhancefsent 
ot  the  wax  clinination*  have  been  dovel«ip- 
ed*  noth  rely  on  the  basic  reactions 
shotm  below: 

mi3  ♦ 1/4  02"— — ■»KK2  ♦ 1/^  H2O  (U 

hh2  ♦ no- — » M2  ♦ ^29  *2) 

The  awmonia  is  constmed  in  the  prcxress 
with  the  nitrogen  and  hydrogen  atoos  being 
cxMiverted  to  water  and  nitrogen  gas  %#hen 
reacted  with  oxygen  and  nitric  oxide* 

Tiiis  reaction  will  take  place  without 
catalytic  enhancexient  if  anwonia  is  in- 
ject v'*!  into  tlie  exluiust  gas  at  tci«pera- 
turc  «>i  •ipproxiw.itely  1750  y*  The  ttieper- 
ature  required  tor  the  reaction  can  be 
reduced  thrcHigh  the  addition  of  hydrogen. 
The  noncatalytic  aawinnia  reduction  of 
nitric  oxide  has  the  disadvantages  of 
lower  efficiency  than  catalytic  and  a 
narrow  icmiperaturc  wIimJcjw,  which  implies 
cx;ntrol  diff icniities* 

The  noncatalytic  or  ** therms  I**  amnonit 
injCK'tion  prccess  has  been  shown  to  be 
relatively  insensitive  to  fuel  properties 
in  numerous  tests*  some  of  which  involved 
coal  combustion*  The  noncatalytic  system 
IS  shown  schematically  in  Figure  4. 

Catalytically  enhanced  <nmonia  injec- 
tion systems  offer  the  advantages  of 
higher  NO  reoioval  efficiency*  lower 
reaction  tcxnperaturo*  and  .1  broad  temficr.i- 
lure  wiiMlow.  The  calalylic  system*  sli«>wti 
schematical ly  in  Figure  5*  has  uchieved 
greater  than  90’^.  NO  removal  in  several 
•ippl  irat  ii»ns^ ' * • A pilot  c.il,ilytir  am- 
nHiiii*i  i II  i f Ml  i ii:;!  .1 1 I i*(l  .it  lli«* 

lso*|o  . ii  h.i!»  *t0'.  NO 

rt..m»v.il  on  exh.iiisl  g»is  lioiii  I'o.!!  <*ombiis- 
tion.  Catalyst  touting  wila  combustion 
par ticuKitc*  a problem  in  earlier  in- 
stallations using  "dirty"  fuels*  has  not 
presented  problems  at  Isogo*  which  uses 
plate-type  as  opposcjd  to  pelletixed 


catalysts*  The  open  channels  of  the  plate- 
type  catalyst  are  less  susceptible  to 
particulate  sietter  fouling*  Hot-side 
electrostatic  precipitators  provide  an 
alternative  approach  to  reducing  potential 
particmlate  foulin«i  oroblcms*  but  tlie 
experience  at  istnfo  imiioatos  th.it  tiny 
skiy  not  tx^  reqtiiroil* 

A characteristic  ol  both  catalytic  ainl 
noncatalytic  ammonia  injection  systems  is 
the  production  of  some  ammonium  bisulfite 
and  ammonium  bisulfate  when  high  ammonia 
inj^  tion  rates  are  used  to  maximize  NO 
rer  /al*  The  experiencre  in  Japan  indicates* 
however*  that  ammonium  bisul  f ito/bi sul  fat^* 
p«^odttction  docs  not  produce  si* fnit  leant 
problems  sincre  the  deposits  tend  to  form 
on  air  preheaters  %diich  can  bo  periodi- 
cally cleaned  by  water  washitni  or  soot 
blowing  * 

Emission  Standards  Achievable  - Table  4 
summarizes  the  currently  applicable 
emission  standards  for  cxial-fircd  poi#er 
plants  and  the  levels  of  control  which  have 
been  achieved  on  various  tacilities*  NoK* 
that  Hie  current  KPA  New  Source  Performance 
Standards  (NSPS)  for  both  coal-fired  and 
oil-fired  power  plants  allow  for  substan- 
tially greater  emissions  than  have  been 
proven  to  be  achievable  at  certain  existing 
power  plants. 

NOx  emissions  of  0.34  Ibs/lO^  BTU  have 
been  demonstrated  at  the  Isogo  Power  Sta- 
Lion  in  Japan  without  stack  gas  controls 
and  0.034  lbs/10^  BTU  has  been  achieved 
with  the  ammonia  injection  pilot  plant* 

Tl«e  level  of  NOx  cxmtrol  reflecting  "best 
av  • \ lablc  crontrol  technolcxiy'*  appears  to 
I !«.'  between  0.04  anti  0.15  lbs/|0»  BTU 
«lepemiiii«i  on  whellK«r  catalyst  durability  t»ii 
coal  proves  acceptable  from  an  economic 
perspective*  The  0.15  level  appears  to  be 
achievab.  ^ with  tiw  use  of  the  noncatalytic 
process* 

!:Ox  cmissbms  of  0.05  Lbs/I 0^  BTU  repre  > 
sents  95z  control  over  the  emissions  of 
coal  with  a sulfur  content  of  11*  Host 
western  coals  are  significantly  below  this 
level  of  sulfur  content. 

Particulate  matter  emissioas^of 
.005-. 01  Ibs/lOO  BTU  have  already  been 
achieved  at  two  coal- fired  facilities  which 
incorporate  fabric  filtration.  Given  the 
'increased  particulate  removal  efficiency 
associated  with  stack  gas  scrubbing*  it 
appears  as  Lhough  a standard  of  0.00*^  can 
bo  .u’hioved. 

For  comparison  purposes*  Tabic  4 includes 
emissions  dat^  from  Alamitos  15*  an  oit- 
t i rorl  |K>wr»r  pl.»ni  o|H»r.ilo»l  by  :»oiithern 
(*.i  I i I (It  II  i.i  i.gi:;**ii  wlii«*li  tin* 

pl.mi  III  < \i  I 1 1 * ii  ii  i -I  * .iimI 
Nc.iMoigorhl  i»  ? * I ri.iliii.il 

pi  ••till  opoF  ail'd  by  i fio  lios  Angt'b'S 
Department  ol  Water  and  Powt  t whi«*h  is  llv' 
cl**anest  fossil  tucl -tired  power  plant  in 
the  stat^'.  Comparing  the  aggregated  NOx 
SON  and  particulate  omissions  from 


AloHitos  #5  to  the  author's  proposed  hest 
available  control  technology  standards  for 
cual,  it  is  seen  that  Aionitos  #5  could 
lu:ve  as  Buch  as  500^  greater  esissions  than 
a aodern  coal-^fired  power  plant  of  equiva- 
lent output. 

Control  SystCB  Costs  - A wide  range  of 
crisf  estimates  have  lx?en  mode  for  the 
v.iri«Mis  •mission  I'Miiitifkl  sysioMS  applit*^ 

ffc*  t'fMl-iirtHl  iMmor  plants.  Shtnm  in 
Tabic  "i  are  the  author's  estimates  for 
control  system  costs  compared  to  basic 
power  plant  costs  based  on  data  from  a 
variety  of  sources.  Scrubbers*  non- 
catalytic  ammonia  injection  and  electro- 
static precipitators  are  estimated  to 
account  for  27%  of  the  cost  associated 
with  producirq  electricity  at  ''busbar*. 
Such  control  costs  account  for  much  less 
flt.in  27-  the  consumer  cost  of  electric 
siiit-t*  atiminisl  I at  ive  «*«»sts  and  the 

• :;ts  associated  with  elet'trie  power  trans- 
mission have  not  been  included. 

VI.  SUNtlARY  AND  CQNCUISIOliS 

The  state  of  the  art  in  emission  con- 
trol has  progressed  to  the  point  %ihere 
coal  c'an  be  used  to  produce  electricity 
with  .lir  |ir*l  1 ut i««n  th.m  is  currently 

•'•I  wi  I li  • i«''i  I y pi 

III*'  «*•  4ni *•*;:!  I*  < i|  tt*W  t iti'l  «»i  I . 

1*1  I It* n*  | nt.i«li*  iti  • In* 

• •t  a new  plan  tor  at.ii'tevliit|  and  puiliii.iiniti«| 
the  ambient  air  quality  standards  in 

Cal  1 for nia,  indicates  that  new  mission 
sources  can  be  accoimiiodated  provided  they 
do  not  have  emissions  %ihich  will  cause 
violations.  Preliminary  air  quality 
iiMNicliiui  indicates  that  if  emissions  from 
coal-tired  power  plants  are  controlled  tt> 

I tu'  I I'Ve  Is  itultiMitHi  .IS  fe.isiL!e  above, 
t ilu*  l<HMli.a't|  ail  «|ii.iiily  si  .itid.iril 
In*  .ivt>iih*«i. 
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P^.*  EPA  625/2-77-013. 
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Observation  of  Flue  Gas  Uesul  t m itin 
and  Denitrification  Systems^  in  dapaji* 
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SS-78-004*  March  7,  1978. 
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RCPERCNCCS 

1.  California  Air  Resources  Board  Sta^f 
Report  78-7-2,  Consideration  of  a 
Proposed  Model  Rule  for  Control  of 
Sulfur  Oxides  and  Oxi^M  af  Nitrogen 
lr•»•n  rtiiMin  Coner.it ors  in  the  San 
.It t.at|fi i II  V*»ll<*y»  rt*irc*h  24,  I97H. 

Assf><*i.il  ion  ol  lt.iy  Area  ^>»vernmcnis, 

U.iy  Are.!  Air  t^dlni.ioii  CfUilrol  District, 
and  Metropolitan  Transportation 
Commission*  En*^ironmental  Management 
lU a n for  the  San  Fran^sco  Bay  Re^on  - 
Draft  Air  Qi*a li ty  Ma in^onance  Plaiw 
ncM-ember  1977. 

5.  Calitornia  Air  Uosour«res  Board  Staff 

I 78- 1 0-1,  ic  llearinci  to  Con- 

sider IVlilions  Sibmii't'd  by  Iho 
Sontlu*rn  Califcniwa  tU.lison  Company  aiv 
the  U»s  Angeles  Department  of_ Water  and 
Power  I or  Review  of  Rule  pX._f  h^t 

Sou t h _Cqa's t Xi.  r’  i iy  Management 

Di s t rici\ Cont ro I f rom  Power  Plants , 
to  Co^nsTd^ Modification,  and 
6t he r Au tho r i zed  Ar t i qj^s  Rel  jti ruj  t o 


Tal>ie  i - .Ambient  Air  Quality  Stanlacds  Significantly 
Affected  by  Pcssil  Fuel  OoodHistion 


Poliutan' 

State  Standards 

Federal  Standards 

Precursors 

Nitrogen  O.oicide 
(NO2) 

.25  ppm  hrly  avg 

.05  ppm  annua?  ivg 

Nitrogen  Oxide  (NO) 

Sulfur  Dioxide 
(SO2# 

.05  ppm  24  hr  avg 
.5  ppm  hrly  avg 

.14  ppm  24  hr  avg 
.03  ppm  annual  avg 

Sulfur  Dioxide 

Total  Suspended 
Particulate 
Hatter  CTSt'l 

60  itg/m^  annual 
avtf 

100  i«g/m^  24  hr 
avg 

75  ng/m^  annual 
avg 

260  t*g/im  24  hr 
avg 

Pari icti lales , su U wr 
oxides,  •*xi«l«‘s, 

hydrocarbons 

Sulfates 

25  vg/m^  24  hr 
avg 

None 

Sulfur  dioxide 

OKidant  CO^) 

.10  pgm  hrly  avg 

.OOppm  hrly  avg 

Hydrocarbons  (UC), 
Nitrogen  oxide 

Visibility 

10  iles  when 
humidity  is 
less  than  70% 

None 

Particulates,  Sulfur 
dioxides.  Nitrogen 
dioxides,  Bydrocarbons 

Table  2 - ftaxinun  Pollutant  Concentrations,  1977 


Basin 

Oxidant 
(one  hour  « 
PPW) 

TSP 

(24  hour- 
ig/m^) 

SO2 

(24  hour- 
PP») 

Sulfates 

124-hour- 

itg/m^) 

NO2 

(one  hour- 
ppm) 

1- 

South  Coast 

.39* 

508* 

.132* 

64.7* 

.69* 

2. 

South  Central  Coast 

.26* 

293* 

.035 

27.5* 

.30* 

3. 

San  Diego 

.25* 

240* 

.023 

37.9* 

.36* 

4. 

Sftin  Francisco  Bay  Area 

.17* 

179* 

.090 

)9.4 

.26* 

5. 

San  Joaquin  Valley 

-21* 

793* 

.092* 

73.7* 

.18 

6. 

Sa^'ramento  Valley 

.19* 

250* 

.014 

6.6 

.17 

7. 

Nr>rth  Central  Coast 

.14* 

166* 

-053 

7.6 

.12 

8. 

l.ake  Tahoe 

10* 

98 

0 

- 

.09 

9. 

Southeast  Desert 

.27* 

732* 

-088P 

18.6 

.26* 

10. 

riountain  Counties 

.10* 

72 

- 

2.2 

- 

11. 

Great  Basin  Val  _eys 

- 

- 

- 

- 

- 

12. 

North  Coast 

- 

218* 

- 

13.1 

- 

13. 

Northeast  Plateau 

- 

215* 

- 

18.6 

- 

14. 

Lake  County 

- 

182* 

.01# 

3.9 

- 

* InJitMlos  Icvol  ia  excess  of  state  or  foclcral  ambient  st«imlarii 
- Iiulicales  data  not  available 
ft  Total  nulfur 

Combiii.it  ton  standard  - OX/SO2  cxecedo*!  on  another  day  when  SCH  .076  & Ox  -•  .10 


HZ 


Table  3 - CoDj^rison  of  Emissions  from  a Coal-Pired« 
Oil-Piredt  and  Gas-Pired  450  HH  Powr  Plant 
Hitbout  Stack  Gas  Controls  (Pounds  per  10^  Btu) 

Pollutant  Coal^Fired^  Oil^^Pired^  Gas*Fired 


NOx 

0*45 

0.17 

0.11 

SOx 

1.33 

0.52 

nil 

PH 

4.20 

0.04 

nil 

notes:  ^ Based  on  burning  1%  sulfur  coal 

Based  on  burning  0.5t 

sulfur  oil 

Table  4 - Controlled  Power  Plant 

Emissions  Comparison 

Omissions » 

lbs/10^  Btu  heat 

input 

NOx 

SOx 

PM 

EPA  NSPS,  (oill 

0.3 

0.8 

.1 

EPA  NSPS,  (coal) 

0.7 

1.2 

.1 

ISOOO  Power  Station  (coall 

0.34 

0.02-0.1 

.035 

ISOGO  NH^  Injection  Pilot  Plant 

0.034 

- 

.035 

Colorado  Ute  Nucla  Plant  (coal) 

- 

.01 

Pennsylvania  Power  ard  uight 
Sanbury  Plant  (coal ) 

- 

- 

.005 

Autlior*s  Proposed  BACT  (cc^l) 

0.04*. 15 

0.05 

0.005 

Alamitos  45  (0.2St  oil) 

0.17 

0.26 

0.049 

Scattergood  43  (gas) 

0.034 

0.0008 

0.9025 

Table  S Estimated  Costs  As.»ociated  with  Electricity  from  Coal 

Percent  of 


Capital  Cost 
S/KW 

Electricity  Cost 
Hills/KHHR 

Total 

Electricity  Cost 

Basic  Power  Plant 

600 

11 

42 

Scrubbe ' ^ 

110 

3 

11.5 

Electrostatic  Precipitators 

35 

1 

4 

Non-Cata lytic  Ananonia 
Injection 

12 

3 

11.5 

Fuel  Costs 

Externalized 

8 

31 

TOTAL 

757 

26 

100 

^rxtTnTOii.rrf 
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Figure  1 California  air  basins 
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Figure  2*  Fabric  liltratioii  (baghoase)  system 


Figure  3,  Limeslcne  slurry  Hue  gas  <iesul£urisation 
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Figure  4.  Noncatalytic  ammonia  injection  system 
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Figure  Catalytic  Ammonia  Injection  System 
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Ronald  B.  Robie.  Director 
Department  of  Water  Resources 


BEPBQDUCIBn.nY  OP  TH? 
OBIGINAI.  PAH 


The  Rfs«mr»  e>*  A|sufiry 
State  oC  Calilornia 


I would  like  to  begin  by  stating  that  1 appear 
before  you  today  in  dual  capacities:  first  as 
Director  of  the  Department  which  plans  for  the 
management  of  California's  water  supplies*  and 
secondly*  as  sponsor  of  a coal-Ared  power  plant  to 
furnish  necessary  power  for  the  State  Water  Pro- 
ject. As  part  of  our  power  plant  derelopment*  we 
will  have  ti»  solve  stinte  problems  and  meet 
III**  revMilati»ry  r«*f|iiir«*iiM*nlH  wlm  h 1 will  a«itlrer»M 
today. 

The  State  Watt-r  Project  delivers  large  quan- 
tities of  water  from  Northern  California  to  the 
San  Joaquin  Valley  and  Southern  California. 

As  water  must  be  pumped  from  the 
Sacramento -San  Joaquin  Delta  to  the  places  of  use. 
the  Project  is  a large  user  of  electric  power. 

I'nder  normal  water  conditions,  the  Project  will 
require  about  S.  S billion  kilow*att-hours  this  year 
{about  one -third  that  sold  last  year  the  City  of 
Angeles)  and  over  10  billion  kilowatt-hours  by 
the  year  ^000. 


plant  would  be  comprised  of  three  generating  units* 
each  being  completed  one  year  apart*  the  Hrst 
being  €>n  line  in  1987. 

One  of  the  most  important  considerations  in 
r.sc  of  coal*  or  for  that  matter*  any  fuel  used  in  a 
thermal  plant*  is  the  water  supply  for  cooling*  t 
i.innot  overeniphasir-e;  this  is  not  exclusively  a 

;*lanl  |trt»l»lvin*  C.oiiipetilitifi  aiiutttg  variout* 
water  uses  is  keen  and*  of  course*  during  the 
drought  conditions  of  the  last  two  years  this  com- 
petition was  especially  intense.  In  the  past*  most 
thermal  plants  were  constructed  near  tte  coast 
or  on  connected  bays  where  ample  supplies  of 
saline  water  were  available  for  cooling*  Today* 
howrever*  for  many  reasons  tfaerma  plant  sites 
are  moving  into  inland  areas  where  water  is  less 
abundant. 

A lOOO-MW  coal -fired  plant  wou*d  require  on 
the  order  of  15.  000  acre-feet  per  \ear  of  fresh 
water.  As  the  following  tabulation  indicates* 
cooling  is  by  far  the  largest  requirement: 


Presently,  power  for  the  Project  is  obtained 
from  power  recovery  plants  on  the  California 
Aqueduct,  by  purchases  from  major  California 
electric  utilities,  and  by  purchases  from  utilities 
in  the  P.iiiftc  Northwrest.  While  some  power 
ptiri  h.i.Htr  I ontrai  Is  will  be  renegotiated,  others 
will  expire  in  1983.  We  are  evaluating  several 
possible  sources  of  energy  for  future  project 
operation  to  replace  that  lost  by  contract  expira- 
tion. These  sources  include  h^roelectric.  geo- 
thermal. coal,  nuclear,  and  others.  The  Depart- 
ment has  participated  in  research  and  development 
activities  related  to  wind  energy  and  has  also  sub- 
mitted a proposed  solar -electric  research  project 
to  the  Federal  Government. 

We  have  proposed  development  of  a 1 000 -MW' 
coal -filed  power  plant  as  one  of  the  most  practical 
ways  to  fill  a portion  of  our  future  power  need. 


Iliis  department  will  be  tlie  lead  agency  and 
manage  ^he  development  tlirough  ill  stages.  The 
t*epartm-  nt  would  generate  only  lor  our  own  needs 
and  wouM  ret<ain  ownership  of  about  350  MW  of  the 
total  , (tU  capacity.  The  remaining  capacity 
would  be  owned  by  public  and  private  utility 
participants.  It  is  presently  envisioned  that  the 


Purpose 

Cooling 
Domestic 
iloiler  makeup 
Flue  gas  scrubbing 
Miscellaneous 


R«  quirement 
(Acre  -foot/year) 

13*  300 
10 
300 
I*  <200 
200 


When  we  use  water  of  high  salinity*  however* 
buildup  of  salt  concentration  by  evaporation  limits 
the  reuse  of  water  in  the  cooling  system  and  water 
requirements  could  increase  to  30*  000  acre-feet 
per  year  far  a lOOO-MW  plant.  The  Department* 
in  cooperation  with  major  electric  .lilies  has 
recently  completed  pilot  plant  studies  which  indi- 
cate that  with  proper  pre treatment,  brackish 
agricultural  waste  water  can  be  used  for  power 
plant  cooling,  urhere  the  TDS  concentration  of  the 
coolant  i«  increased  to  as  high  as  70.  000  milli- 
grams aer  litre  by  recirculation.  Wf*  will  soon 
h«ive  r full  r 'r'ort  on  these  studies. 


This  iKpartment  and  the  California  Slate 
Water  H ^sourcc'i  Control  Board  have  made  studies 
to  determine  the  quantities  of  water  needed  for 
future  po.«’cr  plant  cooling  and  to  develop  a con- 
sistent policy  regarding  cooling  water  uses. 
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11>e  principal  guidance  to  ii>e  l.  . -I  and  the 
Department  i«  Article  X of  the  California  Consti- 
tution, which  controls  the  waste  of  water  and 
requires  use  of  water  to  be  both  reasonable  and 
beneficiaL  Both  the  Board  and  the  Department  are 
required  under  Section  275  of  the  Water  Code  to 
implement  this  provision.  The  Department's  policy 
is  that  California's  water  resources  shall  be 
managed  In  a manasr  that  will  result  in  the  greatest 
long-term  benefit  to  the  people  and  that  water  shall 
be  reused  to  the  maximum  extent  feasible.  Consis- 
tent with  this  policy,  the  preferred  sources  of 
cooling  water  at  inland  sites  are  urban  and  agri- 
cultural waste  waters  and  other  poor-quality  water. 
The  Water  Resources  Control  Hoard's  policy 
regarding  water  for  power  plant  cooling  provides 
that  cooling  water  should  come  from  the  fuKow&ng 
sou'^v  *s  in  order  of  priority  depending  on  environ- 
mental, technical,  and  economic  feasibility  con- 
siderations; 111  wastesrater  being  discharged  to 
the  ocean.  f2l  acean  waters.  f3|  brackish  v^ater 
from  natural  sources  or  irrigation  return  flow. 

(41  inl.inti  a ^stewaters  ««f  low  TOS.  and  <S|  otlicr 
inland  w ilei-n.  Where  the  llt»arcl  has  water  rights 
jurisdiction,  use  ol  fresh  inland  waters  for  power 
plant  cooling  will  be  approved  by  the  Board  only 
when  it  is  demonstrated  that  the  use  of  other  w'ater 
supply  sources  or  other  methods  of  cooling  would 
be  environmentally  undesirable  or  economically 
unsound.  In  issuing  a pern>:^  oa  **rense  for  vrater 
for  power  plant  coo*ing.  the  Bo.  'd  considers  the 
reasonableness  of  the  proposed  waier  use  when 
ciMnpared  with  other  present  and  future  needs  for 
the  water  sources.  The  State  Department  of  Food 
and  Agriculture  also  opposes  the  use  ot  fresh 
uratcr  for  power  plant  cooling  where  that  water 
could  be  used  elsewhere. 

In  all  of  these  determinations  regarding  power 
plant  cooling,  no  rule  applicable  to  all  circum- 
stances is  possible.  Reasonableness  of  use  de- 
pends on  all  aspects  of  each  particular  situation; 
tlierefore.  each  plant  must  be  exanuned  on  a 
case-by-casc  basis, 

Ihc’  State  Ihiard  implements  its  policy  by 
intervening  in  Fnergy  Commission  procceding!». 

The  legislature  also  has  established  policy  on 
power  plant  cooling.  The  Waste  Water  Reuse  Law 
of  1^74  directed  the  Department  to  investigate  the 
use  of  reclaimed  waste  water  for  beneficial  pur- 
poses. including  power  plant  cooling.  I his  law 
also  declares  that  w'ater  conservation  requires  the 
maximum  practical  reuse  of  w'aste  water.  The 
results  of  these  DWR  studies  pertaining  to  pourer 
plant  cooling  are  presented  in  UWK  Bulletin  104, 
"Water  for  Power  Plant  Cooling  July  1977. 
Another  recent  lavr  relating  to  water  use  for  poicer 
plant  cooling  permits  The  Metropolitan  Water 
District  of  Southern  C alifornia  to  provide  up  to 
100.  000  ac  re -feel  of  (‘oloracltt  River  w.itcr  and  up 
to  tiO.  UOU  .It  re-lect  Ol  Stall*  W.ilcr  I *rojcc  I water 
per  year  lor  cooling  purposes.  lhi»  saiiie  la\c. 
however,  also  directs  that  agricultural  waste  water 
and  other  water  not  suitable  for  other  purposes 
shall  be  used  for  cooling  to  the  extent  practicable. 

Let's  consider  some  forecasts  published 
recently  in  Bulletin  204.  Projects  by  the  Depart- 
ment and  the  C alifornia  Energy  Commission  vary 
widely  depending  on  the  assumptions  made.  On 
the  average#  however,  they  indicate  that  in  1995 


about  2IM>.  000  acre-feet  of  power  plant  cooling 
water  per  year  will  be  required  at  inland  sites 
assuming  evaporative  cooling.  Agricultural 
waste  water  available  for  i-ooling  at  that  time  in 
the  southern  San  Joaquin  Valley  would  be  slightly 
in  excess  of  140.  000  acre-feet  per  year.  In  the 
Palo  Verde  Valley#  agricultural  waste  waters  are 
returned  to  the  Colorado  River  to  satisfy  down- 
stream water  rights,  and  use  of  these  waters  for 
cooling  would  be  contingent  on  increased  compen- 
satory releases  at  Parker  Dam.  The  utility  must 
pay  to  make  this  water  available.  In  the  Imperial 
Valley.  Colorado  River  water  is  also  used  li*r 
irrigation,  and  the  drainage  is  routed  t«i  tlie  Salton 
Sea.  Ihe  volume  ot  drainage  w*ater  is  niure  than 
ample  to  meet  projected  cooling  needs;  however, 
a new  tvater  level  balance  in  the  Salton  Sea  would 
result.  Ihis  change,  and  especially  tlie  effect  on 
the  fishery,  has  not  been  evaluated. 

Recently,  studies  were  concluded  at  I'CLA 
regarding  utilization  of  coal  for  power  in 
C-.iliforma.  Jlie'ie  studien  were  |«Bintly  fiitidt*ffl  by 
the  l>epartttM*nl  .ohI  the  c .tlil«*rnia  Energy  < 
niission.  Ihc  general  criteria  lor  power  plant 
siting  considered  in  the  t'CLA  studies  (air  quality, 
population,  etc.  I pointed  to  desert  region 
locations.  Limited  water  supply  studies  were 
done  for  several  selected  potential  sites.  Here, 
water  supply  alternatives  considered  were  the 
Colorado  River,  agricultural  waste  water,  and 
ground  w*ater  of  varying  quality,  hi  general,  it 
w*a$  f«»und  that  there  would  be  sufficient  ground 
water  for  potential  power  plants  at  the  Cadis, 
Goffs.  Bar  stow.  Rice,  and  Blythe  sites,  and 
sufficient  agricultural  return  flows  at  all  except 
the  Blythe  Jite.  Constraints  on  the  use  of  each 
water  source  would  require  specific  studies  for 
each  alternative  site  to  determine  the  costs  and 
engineering  and  environmental  factors  in  getting 
the  requir^  quantities  of  water  to  the  plant. 
Studies  would  also  be  required  to  determine  the 
existing  wrater  quality  at  each  source  to  determine 
its  fitness  for  other  purposes  and  the  amount  of 
makeup  w*ater  required  to  keep  salt  concentra- 
tions from  rising  too  high. 

in  some  areas,  use  of  ground  water  for  cool- 
ing would  result  in  mining  (extraction  at  a greater 
rate  than  natural  recharge).  Stndies  are  required 
to  determine  the  ground  water  reserves  needed 
for  the  life  of  the  power  plant.  For  our  new 
power  plant,  the  Department  will  conduct  more 
extensive  studies  on  water  sources  as  part  of  our 
site  selection  process.  The  Department  will  soon 
publish  a bulletin  on  ground  water  data  for  die 
southeastern  part  of  the  State.  This  will  utilize 
recently  developed  USCS  data. 

One  of  the  questions  that  always  comes  to 
mind  when  discussing  cooling  water  requirements 
i^»;  (\in  anytliing  be  done  to  reduce  the  amount  of 
water  nc  *cledV  'Ihis  Ihspartmcnt  is  cftntinuing 
•itacly  Uiif*  question.  Of  course,  within  the  plant 
system  the  basic  concept  of  reuse  of  water  will 
be  carried  out  to  the  fullest  extent  possible*  e.g. . 
highly  saline  water  from  the  plant  cooling  system 
wull  be  used  in  ash  handling,  dust  control,  or 
oilier  purposes  where  quality  is  not  a problem. 

Dry  cooling  was  reviewed  and  found  to  have  draw- 
backs. Ihis  system  is  comparable  to  the  radiator 
in  your  car--air  cools  the  water  in  a closed  sys- 
tem and  no  water  is  lost.  Besides  having  higher 
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capital  coat,  dry  coolimi  towers  are  not  as 
•flective  in  reducing  water  temperature  as  eeap* 
orative  systems.  Turbine  outlet  steam  tempera* 
tures  are.  tbe relore,  higber  and  turbine  efficiencies 
are  lower.  Fuel  consumption  rises*  and  since  dry* 
cooled  units  depend  on  c€>ol  ambient  air  tempera* 
tures  to  carry  away  beat,  in  hotter  climates, 
efficiencies  drop  furdier. 

Ihe  lleparttnent  Is  participating  in  a prototype 
to?»t  •»!  a wei*dry  cooling  tower.  Ibis  study  ia being 
Hpc»n»«»re«l  by  Southern  t-alifornia  kldisoo  Company; 
soeeral  %tther  ut&lities  and  governmental  agencies 
are  involved.  Such  a lower  srould  first  use  a dry 
system  to  partly  cool  the  water:  the  water  would 
then  drop  into  a conventional  evaporative  section. 
Louvers  would  control  the  amount  of  air  passing 
through  each  section.  Under  cooler  ambient 
conditions,  most  of  tbe  cooling  would  be  acccun- 


plisbed  in  the  dry  section  and  water  savings 
should  be  up  to  percent,  or  hopefully 
more. 

1 have  not  mentioned  coal  slurry  pipelines  and 
the  water  supply  impacts  of  interstate  transfers 
of  water.  Most  of  the  Western  states  realously 
guard  their  water  resources  and  this  can  be  a ser* 
ious  impediment  to  use  of  this  form  of  trans* 
port.  Whether  C'ongress  will  ena«t  %oal  slurry 
legislation  is  open  !•»  question,  anti  if  it  do«?s. 

**area  of  origin"  provisions  for  water  will  a»urely 
be  a part  of  Ihe  considerations. 

In  summary,  there  is  sufficient  water  available 
in  California  for  power  plant  cooling.  The  resource, 
however,  is  finite  and  every  effort  must  be  made 
in  this  use.  as  in  all  others,  to  obtain  maximum 
conservation  and  recycling  of  the  reso»irce. 
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Session  III:  EMVIROmENTAL  ASPECTS 
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Panel  Heobers: 
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Dvight  L.  Carey  (Sierra  Club) 
Thoaas  Austin  (ARB) 

Ronald  Robie  (DWR) 


OPUi  PJSCUSSIM  6v  ATTENDEES 


UNIDENTIFIED  ATTENDEE: 

I would  like  to  discuss  a little  bit  further  the  point  that  Dwi^t 
Carey  raised  concerning  the  adequate  control  of  disposable  solid 
and  liquid  waste.  He  says  in  his  brief  that  is  contained  in  the 
bulletin*  **0f  greatest  concern  is  adequate  control  of  generated 
air  pollutants  and  disposal  of  solid  and  liquid  waste « since 
acceptable  technologies  or  handling  techniques  have  yet  to  be 
conclusively  denonst rated.”  Basically*  I think  there  are  two  points 
that  1 would  like  to  raise  with  regard  to  this  that  mi^t  bear  a 
little  further  discussion.  Specifically*  we  have  the  prbblen 
that  has  been  referred  to*  or  at  least  been  researched  by* 
the  University  of  California  at  Davis*  concerning  the  small 
pcrticles  that  are  released  in  the  ily  ash.  These  are  the  submicron 
particles  that  are  taken  into  the  lungs.  Tests  have  shown  that  there 
may  be  the  possibility  that  this  type  of  respiration  could  induce 
cancer.  Also*  there  is  the  problem  cf  the  disposal  of  the  sludge 
or  the  bottom  ash  that  is  captured  in  the  processes  at  the  plant*  I*m 
a little  concerned  about  the  final  disposal  of  this  waste.  Coal  does 
contain  small  quantities  of  uranium  and  thorium*  It  is  radioactive 
to  some  extent*  so  there  Is  the  sold  waste  disposal  problem  which  also 
must  be  dealt  with.  I think  that  with  respect  to  the  entire  fuel 
cycle*  the  small  particulate  problem  may  also  exist.  During 
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the  transportation  and  storage  in  the  handling  of  coal  thc^re  nay 
also  be  the  snail  particle  problen.  1 raise  this  at  this  |*:ilnt 
nerolv  raise  the  rnnselotisness  level  of  this  «Minferenre  l€» 


|ir«»hl<*«  are;is  lN*r;iiise  I llihik  that  In  tleallii}*  witli 
in  California  we  are  going  to  have  to  hit  these  head  on*  With 
this  long  prologtK'«  1*11  ask  the  quest i««n  of  the  entire  panel* 
Basical ly«  «d«at  type  of  research  prograns  do  ycm  think  the  State 


of  Calilomta  or  the  Nation^  for  that  natter^  should  be  ead>arking 
on  in  order  to  get  answers  to  these  questions  so  that  we  will  really 
know  whether  or  not  we  do  have  a viable  coal  option  here  in 


California* 


DWIGHT  CAREY: 


I don*t  have  the  answer  to  that  question*  1 think  that  you  have 
e3q>ressed  it  very  distinctly  right  there*  I don*t  think  we  dc 
have  a good  answex:  to  the  specifically  solid  and  liquid  waste 
disposal  problen*  In  sone  earlier  discussions  that  we  have  had 
on  coal  utilization  projects  in  Cnlifomia*  those  have  been  two 
particul;»r  issues  idiere  someone  has  said*  **0K»  now  we  think  we 
have  got  an  issue,  hut  no  one  has  been  able  to  enne  up  with  an 


answer.”  As  far  .:s  wiiat  type  of  research  projects  arc  needed, 

I'ou  afraid  right  now  1 don't  have  an  answer  to  that  question  either* 


THOMAS  AUSTIN: 

1 would  like  to  conmient  on  that  question.  One  of  the  things  that 
person«ally  concerns  me  is  that  a lot  of  the  comparisons  that  have  been 
made  in  the  literature  regarding  the  particulate  or  radioactive 
pollutant  emissions  from  coal  fired  power  plants  coiq>ared  to  other 
sources  of  electric  power  generation,  be  they  oil  fired  power  plants 
or  nuclear  reactors,  arc  really  based  on  the  use  of  the  kind  of 
particulate  control  technology  as  required  to  achieve  the  current 
Federal  standards.  Most  of  the  comparisons  that  I've  seen  do  not 
consider  the  particulate  and  radioactive  pollutant  concentrations 
that  result  from  the  combustion  of  coal  when  the  plant  is  equipped 
both  with  precipitators  or  a bag  house  and  wet  scrubbing.  It  is 
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clear  that  a lot  of  that  particulate,  sub  aicron  particulate  and 
the  radioactive  particulate  are  reiu>ved  by  the  devices  which  are  now 
used  in  Japan*  tihen  you  look  at  how  tue  particulates,  the  metals, 
the  radioactive  pollutants  from  Japanese-t3rpe  power  plants  coopare 
with  US  power  plants  there  is  a gross  difference*  The  particulate 
problem,  1 believe,  is  therefore  soraewhat  overstated,  althouj^ 
clearly  there  should  be  further  study  of  the  potential  long  range 
impacts* 

RICHARD  SCXTRO: 

Just  by  way  of  noting,  1 recommend  to  you  Session  VI,  which  is 
1 guess  ^cfnorrow  afterncxin*  It  deals  with  seme  of  the  control 
technologi and  rortainly  that  would  be  an  appropriate  place  to 
bring  that  question  up  again. 

DON  TEIXEIRA: 

1 am  from  EPRl*  Let  me  Just  say  that  with  regard  to  the  fine 
particle  problem,  it  would  appear  that,  at  least  partially  based 
on  some  of  the  research  tliat  has  been  conducted  at  EPRI,  there  are 
some  answers  in  the  offing  and  perhaps  we  can  even  get  into  those 
tomorrow  even  though  that  isn*t  my  scheduled  subject*  Getting 
back  to  the  subject  at  hand,  I have  one  coranent  to  make  on  the  quest icMi 
for  Mr.  Austin.  I think  that  it  is  iiq>ortant  to  note  that  with  regard 
to  the  NO^  emissions  that  you  mentioned  on  the  ISOGO  plant  you*re  quite 
accurate  and  I would  certainly  concur  with  the  data  shown  on  your 
graph,  except  I think  it  is  important  to  note  that  the  scale  of  the 
research  to  date  is  very  small.  It  is  at  about  a maximum  of  1 oegawatt 
research  and  there  is  a considerable  amount  of  scale  cut  yet  that 
remains  to  he  performed  before  one  can  say  it  is  commercially 
available.  Not  to  say  that  it  couldn't  be,  but  at  this  point,  it 
is  not. 

Secondly,  the  question  that  I had  was  with  regard  to  ammonia 
control  technologies,  be  they  ctitalytic  or  noncatalytic.  I would  like 
to  get  some  feedback  from  tlic  ARB  on  how  you  feel  about  ammonia 
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eoissions,  tb^ir  impact  on  the  environoeiit » and  «diat  the  tradeoffs 
might  be  between  controlling  NO^  and  the  subsequent  ammonia  emissions. 

TQOMAS  AUSTIN: 

OK,  first  of  all 9 regarding  the  potential  problems  associated  witn 
scaling  up.  In  Japan#  ammonia  injection  has  been  used  on  very  large 
imits#  as  large  as  would  be  used  in  coal  fired  power  plants.  It  has 
not  however  been  applied  on  a large  coal  fired  unit.  You  are  correct 
in  stating  that  approxisiately  1 megawatt  is  the  size  of  the  existing 
coal  fired  pilot  plant;  however,  a two  three  hundred  to  one  scale 
up  is  not  so  outrageous  as  it  ai^t  appear*  That  kind  of  scale  up  has 
been  done  successfully  in  the  past.  I think  something  else  that 
needs  tc  be  pointed  out,  when  you  look  at  the  cc^osition  of  the  gas 
that  would  be  treated  by  catalytic  amonia  injectiem  syst^ns,  it 
is  possible  to  put  a precipitator  up  stream  in  the  ayst&a  so  that  the 
gas  that  the  ammonia  injection  system  would  treat  on  a coal  fired 
|Miwer  plant  would  be  very  similar  to  the  gas  that  it  has  already 
successfully  treated  In  installations  with  basically  cleaner  fuels. 

As  far  as  ARB  is  concerned  over  the  potential  ammonia  emissions, 
from  %ihdt  we*ve  seen  in  Japan  it  is  possible  to  control  the  ammonia 
injection  rate  to  match  it  to  the  NO^  emission  rate  so  that  the  ammonia 
emissions  are  kept  below  10  parts  per  million*  We  are  unaware  of  any 
reason  for  us  to  be  particularly  concerned  about  that  low  rate  of 
ammonia  «aissions.  1 think  it  would  be  appropriate  though  for 
regulations  applied  to  major  facilities,  like  the  power  plants,  to 
require  continuous  monitoring  of  the  ammonia  emissions  to  make  sure 
that  under  any  upset  conditions,  the  ammonia  injection  system  woild 
be  automatically  shut  down  to  prevent  the  release  of  substantially 
higher  concentrations  of  that  pollutant « 

RALPH  SPAULDING: 

I am  from  Kaiser  Engineers*  I would  like  to  pursue  with  Mr.  Carey 
his  concern  for  the  sociological  impacts  on  coal  mining  avea^.  More 
particularly,  which  group  of  people  should  have  the  most  say  :>o  in 
what  those  sociological  impacts  will  be,  the  residents  of  the  area 
or  the  residents  of  the  consuming  area? 


DIUCTT  CAREY: 

I guess  it  depends  on  whether  you  are  a resident  of  the  consuming 
area  or  a resident  of  the  producing  area.  I have  been  in  both  places 
and  I don't  think  we  can  speak  for  those  people  any  more  than  they  can 
speak  for  us.  Part  of  the  problem  is  trying  to  balance  the  regional 
concerns;  that  is»  recognizing  that  just  because  Utah  can  say, 
"California  go  somewhere  else  for  your  coal  because  it  is  ours," 
or  New  Mexico,  Arizcma  or  any  other  state  can  disassociate  themselves 
from  the  State  of  California,  can  California  say,  "That  is  ours,  we 
want  it*"  It's  a very  regional  syst^  and  it's  going  to  take 
a tremendous  amount  of  regional  cooperation  to  achieve  the  balance. 

That  is  ro  say,  they  have  as  much  right  to  determine  their  future  as 
do  we,  ant!  ft  is  not  going  to  be  the  choice  of  either  party,  but  a 
balancing  of  some  sort  in  the  way  of  concerns.  Until  you  actually 
get  into  the  process,  I don't  think  you  can  determine  idiere  that 
balance  is  going  to  end  up. 

RALPH  SPAULDING: 

I couldn't  agree  with  you  more.  However,  your  organizatiotf  in  many 
respects  has,  in  the  State  of  Utah,  taken  the  opposing  position, 
contrary  to  the  local  residents;  the  residents  tend  to  prefer  coal 
development*  The  Sierra  Club,  speaking  on  their  behalf,  has  said 
that  it  is  a terrible  thing  for  these  rural  counties.  More  speci- 
fically, we  have  had  a lot  of  statistics  thrown  around  here  today. 

I was  reading  a report  prepared  by  Five  Counties  Association  of 
Governments  last  week  on  the  sociological  impacts  in  Garfield 
County,  which  is  a rural  county  in  Southern  Utah.  ?art  of  that  study 
polled  the  residents  and  I believe  it  was  97%  that  felt  that  coal 
development  was  good  for  the  countv  and  for  the  element,  particularly 

in  Brice  Valley,  which  is  one  of  the  more  environm^ ally  preferred 

regions . 

DWIGHT  CAREY: 

Only  in  answer  to  that  I would  say  two  things.  There  often  is 
a lack  of  realistic  perception  on  the  part  of  the  people  being 
polL'd  as  to  what  they  arc  ac  Mally  answering  to.  (Lcughter) 


Obviously  ny  answer  has  been  interpreted  by  two  different  groups 
of  people  in  two  different  ways.  Their  answer  depends  largely  upon 
how  the  ifl^>acts  are  explained  and  the  fact  that  on  top  of  that* 
there  are  national  priorities  and  national  interests  that  in  turn  go 
on  top  of  the  fact  that  we  are  looking  at  two  interested  utilization 
regions, 

BILL  SAMUEL: 

I*m  from  Fluor  but  the  opinion  or  ccHOBient  I*ib  about  to  make  is  mine 
and  not  the  company *s«  I come  from  the  eastern  part  of  the  country* 
West  Virginia  and  Western  Pennsylvania  ^diere  we  have  burned  vast 
quantitites  of  2oal*  soft  coal*  for  generations.  I'm  not  aware 
of  any  greater  incidence  of  lung  cancer  or  other  types  of  diseases 
which  could  come  from  the  long  range  emissions  that  you  would  get 
from  coal.  I'm  wondering  to  what  extent  we  are  raising  "Boogie 
Men"  here  when  we  arc  talking  about  weird  effects  we  might  expect 
from  ?*tj*:y  trace  elemeaLs  etc.*  because  they  certainly  aren't  apparent 
out  there.  One  last  comment,  I just  can't  help  but  hope  we  never 
make  the  mistake  of  throwing  out  our  free  country  baby  with  the 
conservation  bathwatei . 

RICHARD  SEXTRO: 

This  is  a comment  not  a question,  I feel  that  that  question  deserves 
some  answer,  in  that  for  somebody  that  has  looked  at  some  assessments, 
which  fs  the  game  that  I'm  in  at  Lawrence  Berkeley  Laboratory  where 
certainly  are  a lot  of  epidemological  data  on  the  question  and  the 
correlation  between  emissions  and  health  effects,  I don't  think  there 
is  any  qo  tion  that  those  exist;  you  can  argue  at  what  levels  they 
exist,  but  there  is  no  question  they  exist. 

I have  a question  for  Mr.  Robie,  concerning  DWR’s  proposal  for  a 
coal  plant.  You  mentioned  it  was  100  megawatt  facility  and  I wanted 
to  know  if  you  plan  on  building  that  all  at  once,  or  do  you  plan  on 
doing  it  in  incremental  stages?  The  second  part  of  the  question; 
have  you  determined  a coal  source  for  that  facility? 


BXXl  BOBIE: 


In  response  to  your  first  question,  my  staff  keeps  criticizing  me 
because  we  are  really  talking  about  three  330  megawatt  units  and  they 
say  that  doesn’t  really  add  up  to  1000,  but  it  is  close  enfuigh  for  the 
Director  of  the  Department.  Actually  we  are  targeting  our  studies  for 
specific  site  location  based  upon  incremental  construction  of  three 
megawatt  units.  Assumptions  being  made  now,  with  all  of  the  studies 
coming  out  favorable,  they  would  all  be  built  at  one  site.  With 
regard  to  the  source  of  ccal,  as  was  mentionec  earlier.  Prof. 

Anderson’s  report  of  UCLA  was  made  initially,  at  our  request,  as  part 
of  our  studies  of  a couple  years  ago  in  the  development  of  a coal  plant 
We  are  going  to  start  again,  or  continue  from  where  they  left  off,  in 
terms  of  :>*^es  and  ^cnduct  more  detailed  site  selection  studies  which 
will  be  done  concurrently  with  studies  of  specific  coal  ^.aurces,  which 
they  also  examined*  We’ll  have  to  put  the  two  together  in  the  orderly 
process  of  selecting  sites  and  coal  sources- they  just  go  together. 

Hie  source  of  coal  depends  in  part  on  where  you  build  your  plant, 
so  we  are  going  to  make  two  concurrent  studies  directed  by  the 
Department,  beginning  in  the  next  few  months. 


IJUUIY  CHASET: 

I’m  with  the  California  Energy  Commission.  I have  a couple  of 
questions  of  Mr.  Austin.  This  is  more  in  the  nature  of  a hypothetical 
question.  Assuming  that  we  <’ire  proposing  or  thcic  the  utility  proposed 
to  build  a power  plant  in  a nonattainment  area  for  oxidant  and  under 
the  ARB’s  interpretation  of  the  new  source  review  rules,  NO^  tradeoffs 
would  be  required.  A couple;  of  things  can  happen,  first  of  all,  the 
plant  would  have  to  be  built  with  best  available  control  technology 
to  control  First  question  is  how  would,  nt  any  point  in  time, 

the  best  available  control  technology  be  determined?  And  again,  if 
the  NO^  tradeoffs  were  required  for  the  oxidant  violation  and  the 
applicant  proposed  to  come  in  under  an  innovative  technology  exemption, 
how  would  an  innovative  technology  be  distinguished  from  best  available 
control  technology,  and  to  wh«it  extent  can  the  so-called  "moving  target 
problem  be  mitigated? 


THCmS  AUSTIN: 

As  far  as  NO^  tradeoffs  are  concerned « you* re  correct  in  indicating 
that  ARB  has  required  NO^  tradeoffs.  However,  not  all  areas  of  the 
State  are  going  to  require  NO^  tradeoffs  just  because  they  ire 
nonattainment  for  oxidant.  Surely  NO^  tradeoffs  will  be  required 
throughout  the  central  Valley  and  in  the  very  large  air  basins  such 
as  the  South  Coast  air  basin,  but  the  atmospheric  chemistry  taking 
place  is  substantially  different  in  areas  like  the  southeast  desert 
portion  of  Riverside  and  San  Bernardino  County.  Imperial 
County  and  other  areas  of  the  State,  depending  on  where  the  site 
is^  may  not  be  necessary  to  talk  about  NO  tradeoffs.  NO  may  only 

X X 

have  to  be  controlled  to  the  entent  necessary  to  minimize  the  emissions 
inq>act  of  the  facilities  through  the  application  of  BACT  or  to  the 
extent  necessary  to  prevent  violations  of  the  NO^  standard  which  is 
aot  much  of  a problem  in  some  of  the  loore  rural  areas.  As  far  as  what 
will  constitute  BACT,  that  will  depend  on  when  an  application  for 
permit  to  construct  facility  is  filed  with  an  Air  Pollution  Control 
District.  If  a permit  to  construct  a facility  was  filed  now,  ARB  would 
have  to  expedite  its  current  efforts  to  develop  BACT  regulations  for 
coal^fired  pcK-’er  plants.  I think  that  at  this  time  BACT  would 
end  up  being  something  in  the  neighborhood  of  100  ppm,  «ns  far  as 
NO^  is  concerned,  which  may  be  achievable  without  the  use  a catalytic 
ammonia  injection  system.  Whether  or  not  something  lower  than  that  will 
end  up  being  required  is  going  to  depend  on  when  we  actually  see  an 
application  and  what  has  happened  in  the  interim  as  far  as  the  development 
and  demonstration  of  more  sophisticated  technologies,  both  in  California 
and  elsewhere. 


LARRY  CHASET: 

What  about  the  distinction  between  BACT  and  so  called  innovative 
controls  which  might  be  used  as  a e'temption  from  the  tradeoff  requirement? 

THOMAS  AUSTIN: 

Again  that  is  going  to  depend  on  exactly  when  an  application  Is  filed. 

At  this  point,  I think  it  might  be  appropriate  to  consider  the 
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application  of  a catalytic  ammonic  injection  system  to  a coal  fired 
power  plant  as  innovative  control  technology  and  that  may  make  it  somewhat 
easier  for  the  first  applicant  in  California  to  obtain  a permit  on 
an  e3.peditious  schedule.  However,  I think  that  there  is  enough  progress 
being  made  right  now  and  the  use  of  advanced  technologies  in  Japan  is  such 
tliat,  in  the  very  near  fa::are,  there  is  going  to  be  soroething  far 
more  extraordinary  than  the  use  of  ammonia  injection  on  a coal  fir^  \ 
power  plant  required  before  any  exemption  is  granted  for  the  innovative 
control  technology  aspects  of  the  proposal. 

LARRY  CHASET: 

One  fina^  question.  If  as  u condition  of  being  issued  a permit  or  as 
a conditio.*'  of  having  its  authority  for  coistruction  granted  bj  the 
Energy  Commission,  the  utility  is  required  to  install  an  advanced 
NO^  control  technology  and  it  turns  out  later  on  that  tlie  tec'hnulogy 
doesn't  work  as  well  as  it  was  supposed  to,  what  happens  then? 

THOMAS  AUSTIN; 

'Jlint  depends  on  the  specific  teclino!o>^.y  wc  are  talking  abtait . lt*s 
possible  in  cases  where  innovative  technology  is  being  *^monstrated 
that  the  risk,  normal  v associated  with  having  to  comply  completely 
with  the  applicable  regulations,  can  be  reduced  f*  . that  particular 
source  within  some  reasonable  range.  For  example,  if  someone  is 
attempting  to  achieve  a 95%  redu*  Lon  in  NO^  through  application 
of  a cataly*"ic  ammonia  injection  technology,  and  he  only  achie /es 
92Z,  T tlu:i!c  th.^t  in  n case*  like  that  the  source  should  not  be 
subject  to  being  shut  down  or  having  to  substantially  modify  the 
facility  in  order  to  remain  in  opera t ion . 

One  thing  I want  to  point  out  is  that  innovative  technology 
exemption  exists  within  the  new  source  review  rules.  That 
exemption  is  only  available  when  the  \ir  Resources  Board  and  the 
Environmental  Protection  Agency  determine  substantial  environmental 
or  public  welfare  benefits  to  California.  Just  because  someone  comes 
up  with  an  innovative  technology  that  would  allow  many  very  large 
facilities  to  be  constructed  in  the  State  which  coulci  potentially, 
in  some  locations,  exacerbate  che  problem,  doesn't  mean  that  there  Is 
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going  to  be  an  e2ceiq>tion  granted. 
nCF.  HASTVC»J>: 

I represent  the  Sierra  Clid>  of  the  desert  region.  For  Mr.  R6bie» 
you  spoke  of  water  balance  in  regard  to  the  agricultural  drain 
water  return  flows  to  the  5Salton  Sea.  I wonder  if  you  could  give 
us  sone  statistics  on  what  the  return  flows  are  today  nd  how  many 
acre-feet  of  rater  that  you  see  as  available  for  power  plant  cooling 
without  adversely  affecting  the  wildlife  resources  of  the  Saltern 
Sea. 


SOM  Bf»lE: 

llo»  I really  can*t»  the  point  is  that  if  you  reduce  the  amount  of 
drainage  water  going  to  the  Salton  Sea,  which  is  better  quality 
water  than  the  Sea  itself,  you  will  increase  the  salinity  of  the 
Sea.  The  Department  of  Fish  and  Game,  when  I first  yt&at  to  work 
for  the  Assembly  Hater  Committee  18  years  ago,  said  that  Corbina 
were  abemt  ready  to  expire  because  of  rapidly  increasing  salinity. 
They  are  still  there  and  strong.  I think  that  you  will  have  to  have 
studies  as  to  what  we  really  can  find  out.  What  ue  currently  think 
is  that  there  is  uncertainty  about  the  capability  of  fishery 
resource  in  the  Sea  to  survive.  I don't  think  you  could  embark 
on  a program  using  that  wastewater  until  you  uave  a better  handle 
on  it*  So,  I couldn*t  tell  you  what  the  amounts  would  be* 

IKE  EASTVOLD: 

Then  o:  what  do  you  base  your  statement  that  there  are  ample  drain 
water  return  flows  to  the  Salton  Sea  for  power  plant  cooling? 

FON  ROBIE: 

My  statenent  was  that  there  is  an  ample  quantity  available,  but  it 
would  cause  an  impact  on  the  Sea,  whicn  has  to  be  evaluated,  and 
therefore  wasn't  reconnoending  it  be  used.  I was  merely  explaining 
what  the  current  status  is. 
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IKE  EASTVOLD: 

Are  any  studies  in  preparation^  **0  you  knowledge,  that  would 
give  os  that  data? 

BOH  BOBIE: 

Particularly  ifith  regard  to  the  Bepartaent’s  prograa,  if  we  eraaine 
in  greater  detail,  sites  that  could  use  the  Salton  Sea  drainage 
water  which  would  be  coming  froa  the  new  Alaao  Rivers,  we  would 
aake  those  studies,  yes,  Ve  havener  started  them  yet,  I don't 
know  of  any  others  being  made  by  people  who  are  interested  in  the 
subject  g^era'^  ^y.  There  aay  be  soae  but  I am  not  aware  of  any, 
and  as  T say,  this  is  the  present  status  of  things  in  teras  of 
quantity 

IKE  EASTVOLD; 

To  move  to  ground  water  in  the  southeast  desert  then,  perhaps  you 
could  give  us  an  idea  of  some  of  the  impacts  we  %iould  be  looking 
at  if  we  were  to  extract  groundwater  in  the  amounts  necessary 
for  a power  plant  cooling  at  some  of  the  sites  that  have  been 
identified  in  the  Anderson  Report,  Wiat  kinds  of  impacts  would  you 
antlripate  from  surit  c*xlrac-|ton  In  regards  li*  sting  siirfare 
waters,  that  is  springs  and  underground  flows  and  washes, 
and  in  regards  to  possible  changes  in  the  biological  regime  of 
the  desert? 

RON  ROBIE: 

Again,  1 can't  give  you  a specific  answer  to  that  kind  of  general 
question.  You  would  have  to  examine  each  area  specifically.  It 
depends  on  the  depth  of  the  aquifier,  I am  certainly  not  a 
geologist,  but  if  you  are  taking  water  from  1000  feet  or  more  down, 

I don't  know  whether  you  would  have  any  surface  effect.  1 don't 
think  you  would.  T think  that  enrh  «aren  would  have  to  he  examined  In 
terms  of  possible  siibsldenoe,  reduction  In  spring  flow.  In  llu*  area 
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and  all  of  these  factors.  I'm  certain  there  are  areas  where  you 
could  mine  groundwater  and  take  substantial  quantities  out  without 
adverse  impact.  The  only  principal  impact  would  be  in  subsequent 
years*  if  you  wanted  the  water*  it  wouldn't  be  there.  These  are 
areas  where  you  anticipate  no  major  development*  and  I think  that 
the  raining  of  groundwater  raay  be  a desirable  thing  to  do  in 
terras  of  industrial  uses  of  various  kinds*  other  than  power  plant 
cooling.  This  is  Just  a feeling  on  my  part. 


IKE  EASTVOLD: 

A forthcoming  DUR  bulletin  in  the  204  series  you  raentioned  is  on 
extraction  of  groun^mter.  Does  that  bulletin  look  at  some  of  these 
sites  identified  in  the  Anderson  Report*  in  reference  to  inqiacts 
of  extraction  of  ground  water? 


RON  ROBIE: 


This  is  a basic  data  bulletin*  I hope  I didn't  overstate  it.  Ko* 
it's  not  specific  in  the  sense  ycu  might  be  looking  for*  but  it  is 
a basic  data  bulletin  gathered  by  the  United  States  Geological 
!hirvcy.  Wc  arc  publishing  it,  to  be  a useful  tool  for  evaluatit*n 
of  a specific  site. 


KEPRODUCroiUTY  OF  THB 
ORIGINAL  PAGB  IS  PO?)R 


IKK  EASTVOLD: 

To  you  knowledge*  are  there  any  baseline  data  available  for  the 
specific  sites  identified  in  the  report? 


RCm  ROBIE: 

There  are  some*  We  have  done  some  work.  There  are  some  wells  that 
have  been  Buxiitcred  and  seme  data  that  our  southern  district  of 
the  Dc^partmenr  of  Water  Resources  has.  I frankly  can't  tell  you 
tlio  level  of  it,  but  f %#ould  be  happy  to  provide  you  that  inforia-'it  Ion 
if  you  contact  me  afterwards. 

IKE  EASTVOLD: 

But  there  is  no  data  on  the  iinpacts  on  the  surface  flows  or  the 
surface  biological  regime  of  extraction  of  groundwater  from  those  sites? 


lui 


RON  BOBIB: 

not  oMare  of  any»  but  I don*t  want  to  say  tliat  yens  sInmiIcI  ftaply 
that  there  are  going  to  be  treatendema  isq>acts  if  and  %ihen  we  do 
have  the  information. 

KE  BASTVCXH: 

ilo«  l*a  not  tallying  that»  I*ra  just  arking — 

RON  BOBIE: 

I know  that  you  are  not«  but  all  over  the  State  there  are  substantial 
quantities  of  ground  water  being  taken  out  and  there  are  very 
specific  'nqiacts  that  you  can  measure.  I don’t  think  that  there 
are  very  many  surface  streams  in  the  general  area  to  be  affected^ 
and  1 think  that  with  ay  impression  and  general  knowledge  of  the 
subject  that  there  would  be  minimal  impacts • but  we  would  have  to 
bave  studies  to  decide  whether  this  is  in  fact  true. 

IKE  EASTVCHJ): 

I fiould  like  Hr.  Austin  and  Mr.  Carey  to  comment  on  the  area  of 
soc io-economic  impacts,  particularly  the  area  of  impaers  fr<»B 
increase  in  recreational  use  as  regards  the  influx  of  construction 
workers  into  small  desert  areas.  Mr.  Austin,  in  regard  to  disturbance 
of  desert  soils  from  increased  recreational  use,  particularly 
off-road  vehicle  activity,  and  direct  impacts  fnm  construction, 
transmission  lines,  access  roads  and  the  plant  site  Itself;  what 
probl^Bs  do  you  anticipate  with  increasing  the  already  high  level 
of  background  particulates  in  the  desert?  Mr.  Carey,  what  Impacts 
of  desert  resources  do  you  anticipate  from  increased  recreational 
use? 

THOMAS  AUSTIN; 

Let  me  cossaent  very  briefly.  First,  I'm  not  sure  I fully  under- 
stand the  question.  If  you  are  asking  about  the  particulate  impacts 
associated  with  the  activity  that  is  necessarily  related  to  the 
construction  and  operation  of  a power  plant,  that  is  something 
that  the  Air  Resources  Board  has  started  looking  at.  Our  preliminary 
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look  into  that  area  indicates  Chat  the  iaqiacts  wuld  not  be 
significant  at  ai.1.  However,  in  your  question  you  kept  talking 
about  recreational  v^iicles  and  I don't  understand  how  that  is 
related  to  the  discussion  r ‘ possibly  building  a coal  facility 
at  sc»e  locaticm  in  the  Tt  te.  Clearly  there  are  a lot  of 
particulate  iapacts  assoc,  ated  with  RV  parks  and  things  of  that 
nature,  but  what  does  t have  to  do  with  a coal-fired  power 
plant? 

IKE  EASTVOLD: 

In  the  desert,  we  have  v^i  shallow  soils  which  are  kept  in  place 
by  crusts  sonctiines  refeir-^d  to  ns  desert  paveaent  crusts.  Once 
those  crusts  are  brolen,  particulates  that  are  kept  in  place  under- 
neath becoae  airborne  untiJ  at)  equilibriun  is  reestablished. 

This  process  goes  on  whenever  any  desert  soil  is  disturbed, 
particularly  the  desert  paveaent  surfaces. 

DHIGRT  CAREY: 

If  I can  interrupt  here  I think  that  the  indirect  connection  that 
Ike  is  crying  to  point  • ut  is  the  fact  that  by  planning  or  by 
constructing  a large  facilft}  in  a spa*  •ely  populated  area,  you 
increase  the  population,  cleiefore  you  increase  the  use  of  the 
desert  environaent,  thereby  hypothesizing  that  you  are  going  to 
Increase  I lie  recreai  Iona  I 

THOMAS  AUSTIN: 

The  magnitude  of  those  impacts  could  b'  Iraraatically  different 
depending  on  the  location  that  was  basen  and,  in  particular,  whether 
we  are  talking  about  a minemouth  operation  or  whether  we  are 
talking  about  a coal  plant  b«*j.ng  fed  coal  by  some  transportation 
network.  If  the  transpor*  tion  network  Is  involved,  the  impact, 

I believe,  would  be  fa'  ty  minimal  as  far  as  the  impacts  associated 
with  the  construction  and  the  disturba^’ze  of  the  soil  during  that 
phase.  There  are  techniques  available  to  hold  down  the  particulates 
and  to  restore  crust  and  1 tin  it  would  be  possible  to  see  that 
those  were  utilized  during  the  construction.  Since  wc  arc  not 
talking  about  a mine  aouth  operation  in  California,  T v’otildn't 
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think  that  the  inpacts  would  be  as  great  as  the*'  have  been  in 
other  western  states. 

imcm  CARET: 

l*m«  In  a sense*  agreeing  wiili  Ike  tisit*  yes*  you  can  liavt*  increased 
recreational  use  of  the  desert  fr<^  increased  population  density* 
but  to  address  the  specifics*  I would  have  a great  deal  of  difficulty 
with  what  that  is  going  to  sean  to  the  resources*  except  increased 
inqiact. 

UAYNE  lIUEmAN: 

I*m  witi*  the  Hatural  Resources  Defense  Council.  This  question  is 
directed  vo  Tom  Austin  of  ARB.  You  ioplied  that  you  expect  under 
present  technology  that  coal  fired  power  plants  could  be  permitted 
In  areas  where  the  standards  would  be  met,  part Irttlarly  referring 
to  pari  Iciilate  oKilter  and  se*em  to  base  tills  assiimpt  ion 

on  the  ISOCO  plant  and  some  of  the  other  data  that  you  provided*  idilch 
\ms  all  related  to  the  EPA  standard,  a standard  based  on  pounds 
per  10^  BTU»  The  Clean  Air  Act  Prevention  of  Significant 
Deterioration  Standards*  that  is*  the  maximum  allowable  increase 
standard  for  attainment  areas*  are  standards  which  are  measured  differ- 
cHitly*  f bel  Ic^ve  mlrrugr.ims  |mt  riibfi*  Isn*l  there  some* 

error  in  the  assumption  that  the  control  of  this  number  ol  pounds 
that  you  indicated  would  meet  the  standard?  Isn't  there  an  error 
in  that  assumption  when  you  have  to  consider  the  ultimate  concentration 
which  would  take  place  from  a power  plant.  Therefore*  it  seems 
to  me  ;.hat  the  outright  assumption  that  a plant  meeting  these  standards 
would  meet  the  Clean  Air  Act  standards  may  not  be  a legitimate 
conclusion.  Would  you  discuss  briefly  the  relationship  between  those 
two  standards  and  how  large  a plant  one  might  expect  could  be 
periroitted  in  an  attainment  area. 

TOM  AUSTIN: 

I didn't  go  Into  the  prevention  of  significant  deterioration 
requirements  because  that's  a program  that  has  several  tiers  to  it. 

It  is  something  that  we  have  looked  Into.  It  is  something  that 
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the  &iergy  C^nmision  has  also  looked  into.  The  siodeliiig  results 
that  have  been  coo^leted  to  date  indicate  that  a power  plant 
equipped  with  the  kind  of  controls  that  I was  talking  about  could 
be  operated  in  co^liance  with  the  prevention  of  significant 
deterioration  increments  for  class  2 and  class  3 areas*  The  Energy 
CoBHBission  has  been  doing  a lot  a work  in  that  area,  and  basically,  you 
Just  have  to  make  sure  that  you  don't  1c»rate  the  power  plant  somewhere 
that  the  plima*  ts  likely  to  have  n ground  level  Impact  a very  short 
distance  from  the  facility.  You  have  go  to  make  sure  that  you  don't 
locate  it  upwind  from  a cliff  or  a rise*  If  you  put  it  in  a fairly 
flat  area,  the  concentrations  are  low  enou^  from  a well  controlled 
coal  plant  that  you  won't  have  significant  impacts*  Obviously,  it 
would  be  imprudent  to  talk  about  locating  coal-fired  power  plants 
upwind  of  class  1 areas,  of  which  there  will  be  several  in  the  State. 
However,  when  we  look  at  the  sites  that  have  been  discussed  by  DWR, 
the  Energy  Commission  and  UCLA,  most  of  those  sites  are  not  upwind  of 
class  1 areas.  Some  of  the  sites  that  are  upwind  of  the  class  1 
areas  could  also  avoid  problesks  with  violating  the  incr^i^nts  by 
applying  controls  to  other  facilities  which  are  in  the  path  of  the 
plume  as  it  would  go  to  the  class  1 area.  In  attainment  areas  it 
may  be  possible  to  totally  mitigate  the  effects  of  a new  coal-fired 
power  plant  by  applying  some  controls  to  existing  power  plants*  In 
Imperial  County,  for  example,  relatively  small  oil  fired  steam  generators 
that  are  operated  by  the  Imperial  Irrigation  District,  are  substantially 
higher  in  emissions  that  a very  large  coal  fired  facility  equipped 
with  the  kind  of  controls  that  are  feasible  todry. 

WAYNE  HOFFMAN: 

Just  one  brief  question,  it  is  still  true,  is  it  not,  that  tradeoffs 
between  basins  are  not  permitted? 

THOMAS  AUSTIN: 

No,  that  is  not  true.  The  State  of  California  can  receive  a 
delegation  from  the  Environmental  Protection  Agency  from  most  of  the 
programs  that  are  mandated  by  the  Clean  Air  Act  requirement  a;.d, 
as  far  as  the  ARB  is  concerned,  as  long  as  it  can  be  demonstrated 
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that  there  will  be  a new  air  quality  benefit  associated  with 
the  project ^ interbasin  traaeoffs  are  acceptable*  This  is  going  to 
be  easiest  in  cases  such  as  a project  on  the  edge  of  one  basin  with 
the  tradeoffs  on  the  edge  of  the  other  basin*  There  can  be  sosie 
significant  separation  betwera  the  tradeoffs  and  the  emission  source 
depending  on  the  topography  of  the  area^  the  meteorology  of  the  area 
and  the  type  of  source  you  are  talking  abut. 

LARRY  HABGLER: 

I am  from  the  Kivironmental  Science  Engineering  Program  at  UCLA* 

Hy  comment  and  question  are  directed  mainly  at  Mr*  Sextro.  You 
mentioned  that  the  greatest  environmental  impact  resulting  from  coal 
utilizatrcn  in  California  would  be  deaths  and  injuries  from  grade 
crossings  a«.^idents*  Scirace  Applications*  Inc*  has  recently 
submitted  a report  to  the  Federal  Office  of  Technology  Assessment, 
in  ^ich  they  did  a grade-crossing  analysis  for  4 different 
scenarios*  In  particular,  there  was  one  from  a six  million  ton  per 
year  movement  between  I rice,  Utah  and  Barstow,  California*  It  was 
looked  at  with  two  different  transporation  modes:  one  unit  train,  one 
slurry  pipeline*  They  estimated  that  under  present  conditions,  there 
would  be  about  one  death  at  a grade  crossing  along  the  route  every 
three  years*  It  was  concluded  in  the  report  that  the  grade  crossing 
accidents  would  be  very  route-specific,  and  also  they  generally  would 
be  lower  than  is  often  assumed*  In  fact,  that  is  often  stated  by  the 
pipeline  proponents*  Do  you  have  any  comment  on  that  and  also  I'd 
like  to  hear  about  your  study  and  methods. 

RICHARD  SE3Q..0: 

The  detailed  study  in  method  perhaps  you  and  I can  discuss  after  the 
session.  Let  me  Just  say  that  feeling  the  constraint  of  time,  I 
didn't  issue  all  of  the  qualifications  to  these  data  that  perhaps  I 
should  have.  \ ese  were  data  compilad  on  a national  basis  in  the  so- 
called  MERES  data  base  which  was  put  up  by  EPA.  We  looked  at  the 
data  to  some  degree  and  found  that  much  of  the  data  relied  on  were 
eastern  railroads,  eastern  grade  crossing  accidents.  In  fact. 


if  you  look  at  it  per  toa  aile  per  grade  crossing*  that*s  where 
most  of  the  incidents  have  happened*  There  hasn*t  hc*en*  up 
until  very  recently*  any  significant  hauling  of  coal  in  the  Vest 
by  rail*  What  one  sees  in  the  East  is  probably  a relatively  higher 
abundance  of  unprotected  grade  crossings  of  blina  comers  and  things 
like  that*  that  perhaps  do  not  predoainate  as  much  in  the  West. 

You  are  correct  in  pointing  out  that  It  is  very  route  specific* 

W^  use  the  data  and  in  our  report  we  qualify  our  findings  to  be  based 
on  a nationwide  data  base  and  not  on  the  perhaps  better  data  that 
one  might  obtain  from  the  West* 

CHARLES  HAWN; 

I a«Q  from  Energy  and  Environmental  Analysis  Inc**  in  Arlington* 

Virginia.  I have  a question  to  address  principally  to  Hr.  Austin. 

If  an  industrial  firm  is  considering  siting  a new  boiler  in  a 
nonattainment  area  and*  given  that  they  would  have  less  flexibility 
in  siting  than  a utility*  is  the  best  available  control  technology 
for  a new  industrial  boiler  a coal  fired  boiler  with  all  the 
control  equipment  you  can  put  on  it*  say  an  FGD  scrubber  and  a bag 
house;  is  it  an  oil  fired  boiler  with  the  same  equipment;  is  It  a 
gas  fired  boiler*  or  is  it  a choice  between  fuels  to  be  considered 
in  the  definition  of  best  available  control  technology  for  siting  a new 
unit  in  a nonattainment  area? 

THOMAS  AUSTIN: 

Yes*  we  think  it  is  appropriate  to  consider  the  fuel  when  determining 
what  best  available  control  technology  should  be  for  a particular 
source.  That  is  because  some  users  of  boilers  are  going  to  be  under 
great  pressure  to  use  certain  fuels.  As  long  as  those  fuels  can  be 
burned  in  a relatively  clean  manner*  1 think  it  makes  sense  to  have  the 
emissions  regulations  reflect  what  can  be  done  with  that  particular 
fuel.  This  is  an  approach  which  is  acceptable  now,  when  it  may  not  have 
been  acceptable  in  the  past;  it  is  acceptable  now  because  we  have 
a new  source  review  rule  which  essentially  requires  that*  regardless 
of  the  individual  controls  applied  to  a facility,  the  total  facility 
Itself  must  meet  certain  requirements  as  far  as  not  having  an  impact 
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aa  the  downwind  areas*  As  long  as  that  new  source  review  regulation 
applies  to  the  project  there  is  no  major  probl^  associated  with 
having  a separate  standard  apply  to  a piece  of  equipment,  depending 
on  the  fuel  it  Is  using* 

CHARLES  mmz 

Let  me  rephrase  siy  question  because  I think  you  missed  my  point* 

Uould  an  application  to  build  a new  coal  fired  boilar  that  had  the 
best  control  equipment  on  it  be  rejected  on  the  grounds  that  the 
aoissions  from  an  oil  fired  boiler,  that  would  obviously  fill  the  same 
steam  need,  would  have  lower  emissions* 

THOMAS  AUSTIN* 

No,  the  Air  Resources  Board  is  essentially  taking  the  position  t lat 
we  have  to  face  up  to  some  of  the  realities  that  are  upon  us  now 
because  of  the  energy  situation*  We  can*t  very  well  be  talking  about 
designing  regulations  to  apply  to  new  power  plants,  for  example, 
that  reflect  what  can  be  don  using  natural  gas,  if  in  fact,  the  use 
of  natural  gas  is  imprudent  as  far  as  national  energy  policy  is 
concerned* 
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The  potential  sources  and  qualities  of 
coals  available  for  major  utility  and  in- 
dustrial consumers  in  California  are  exam- 
ined and  analyzed  with  respect  to  those 
factors  I hat  would  affect  the  reliability 
of  supplies.  Other  considerations,  such 
as  the  requirements  and  assurances  needed 
bv  the  coal  producers  to  enter  into  long- 
term contracts  and  dedicate  large  reserves 
of  coal  zo  thes3  contracts  are  also  dis- 
cussed. Present  and  potential  future 
mining  constraints  on  coal  mine  operators 
are  identified  and  a*'-=‘lyzed  with  respect 
to  their  effect  on  availabilitv  of  supply. 
This  paper  concludes,  based  on  a review  of 
existing  and  planned  new  mine  expansions 
and  new  mines  in  the  western  states,  that 
adequate  coal  supplies  are  available  to 
serve  a major  power  generation  market  in 
California. 


A.S  I began  to  examine  in  more  detail 
the  potent ial  coal  supplies  available  for 
electric  power  generation  in  California, 

I soon  beerme  aware  that  this  subject  has 
been  extensively  studied  and  reported  on 
by  the  Energy  Resources  Commission  of  the 
State  of  California,  as  well  as  many 
others.  And.  I also  found  out  that  many 
coal  companies  have  more  than  an  academic 
interest  in  the  California  market  poten- 
tial for  their  western  coal  reserves. 

Since  this  subject  Ikis  been  so  extensively 
explored.  I began  to  wonder  what  kind  of 
contribution  I could  make.  After  doing 
more  homework  to  learn  what  others  have 
already  determined,  it  was  abundantly 
clear  to  roe  Chat  sufficient  coal  reserves 
to  meet  California's  needs  are  available 
from  known  and  commercially  viable  coal 
deposits  in  the  western  coal  provinces  and 
possibly  from  Alaska.  Since  I found  no 
evidence  that  anyone  is  challenging  this 
cone  I MS  ion,  1 could , i n good  fa i I h , end 
my  presentation  on  this  note  and  let  the 
panel  devote  their  time  to  the  transporta- 
tion issues  which  seem  to  be  still  debate- 
able. 

However,  1 do  not  intend  to  relinquish 
my  time  so  readily  because,  in  my  analysis 
of  the  coal  supply  for  California  issue, 

I came  away  with  the  feeling  that  there 
are  more  important  caveats  which  have  to 
be  St  re.ssed  and  attached  to  the  conclusion 
that  "adequate  supplies"  exist.  Indeed, 
after  hearing  the  on-going  debate  over 
California’s  future  electric  power  genera- 
tion fuel  supply  plans,  I came  to  a con- 
cl*3ion  that  I could  make  a contribution 
to  this  conference  and  to  the  debate  by 


stressing  one  simple  fact.  A fact  so  sim- 
ple, I run  the  risk  of  sounding  inane. 

Yet , I will  take  that  risk  to  point  out 
that  the  existence  of  a potential  coal 
source  is  not  enough  to  make  it  available. 
There  are  a number  of  "ifs”  which  musT~”He 
recognized  and  dealt  with  before  coal  can 
be  shipped  from  a mine  in  the  quantities 
needed  for  a large  base  load  power  plant. 
Coal  producers  are  well  aware  of  these 
”ifs"  — utilities  need  tv^  know  them  as 
well  as  their  consequences.  The  ”ifs”  I 
am  referring  to  are  those  inherent  in  the 
mine  development  schedule  or  the  timetable 
required  to  open  up  a mine  and  bring  it  to 
its  full  production  rate.  And  these  ”ifs” 
can  become  critical  matters  because  the 
timetable  to  bring  on  line  a large  coal- 
fired  plant  and  the  timetable  to  open  a 
mine  to  supply  the  coal  are  nearly  identi- 
cal. Any  delays  in  the  mine  development 
timetable  mean  a corresponding  delay  in 
getting  the  mine  into  production.  And 
that  *s  the  bottom  line  of  my  message  be- 
cause, for  many  reasons  it  now  takes  essen- 
tially the  same  time  to  bring  a new  mine 
into  full  production  as  it  takes  to  put  on 
line  an  electricity  generating  plant.  In 
my  brief  presentation,  I will  point  out 
some  of  the  factors  which  arc  responsible 
for  this  substantial  lengthening  of  the 
mine  development  timetable  and  discuss  the 
as. sue  la  ted  ’’ifs." 

However,  before  I highlight  the  fluid 
milestones  which  arc  on  the  critical  path 
towards  routine  deliveries  of  coal  to  a 
power  plant,  I feel  duty  bound  to  present 
a brief  summary  on  where  potential  coal 
supplies  exist.  Actually,  the  potential 
source  list  is  important  in  itself  in  that 
it  makes  a point  fundamental  to  a mine 
development  schedule.  The  point  being  that 
potential  coal  fields  have  a wide  range  of 
coal  qualitie.s,  lopologic  ami  geologic 
conditions,  all  of  which  influence  the 
mining  plans.  Since  mine  development  time 
schedules  are  affected  by  these  factors,  a 
brief  look  at  the  more  promising  coal 
deposits  will  highlight  their  differences 
in  these  areas. 
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I.  POTENTIAL  soul:  *S  OF  COAL  SUPPLY 


An  extensive  investigation  by  the  coal 
supply  group  in  the  UCLA-DWR  study  (Ref.  1) 
identified  and  analyzed  92  coal  fields 
within  POO  miles  of  Los  Angeles  as  poten- 
tial sources  of  coal.  Only  17  of  these 
fields  met  cheir  final  criteria  of  having 
recoverable  reserves  of  100  million  tons 
(over  the  life  of  the  power  plant),  neces- 
sary coal  quality  (low  sulfur  content) . 
mineability.  and  proximity  to  transporta- 
tion <^ystems.  A summary  of  the  character- 
istics of  these  17  coal  fields  is  given  in 
Table  1 (Ref.  2).  Their  locations  and  the 
existing  railroads  and  pipeline  network 
are  shown  in  Figure  1 (Ref.  2).  The  UCLA 
study  team  concluded  that,  on  the  basis 
of  availability  and  likelihood  of  develop- 
ment. the  coal  fields  of  Central  Utah, 
Wyoming,  and  New  Mexico  were  judged  to  be 
the  most  promising  sources.  Note,  specif- 
ically. that  the  Utah  mines  would  be  un- 
derground and  the  Wyoming  and  New  Mexico 
mines  would  be  surface  mines.  Later  on  in 
this  presentation.  I will  be  discussing 
the  differences  in  time  to  develop  under- 
ground-versus-surface  mines. 

In  a reO'^rt  recently  ^-eleased  as  part 
cf  the  National  Coal  L. 'lx  ition  Assess- 
mei‘»t  (NCUA)  program.  **Impv  'ts  of  Future 
Coal  Use  in  California"  (Ret.  3),  the 
Lawrence  Berkley  Laboratory  (LBL)  study 
group  concluded  that  coal  burned  in 
California  is  expected  to  come  primarily 
from  deep  mines  in  Utah.  The  coal  quali- 
ty assumed  in  the  LBL  assessment  had  a 
heat  content  of  12.000  Bru  per  pou’^d.  0.8 
percent  sulfur,  and  13  percent  ash.  From 
Table  1.  we  see  that  underground 

mined  coals  meet  these  i>pecifications . 

The  Central  Utah  coal  fields  in  the  Price 
area  typically  meet  or  exceed  in  quality 
these  specifications  and  adequate  reserves 
are  reported  to  be  available  for  long-term 
contracts.  In  the  UCLA-DWR  study,  these 
Utah  coal  fields  are  identified  in  Table  1 
as  Fields  4.  5,  and  6 According  to  the 
NCUA  report,  Table  2,  at  the  typical  oper- 
atinr,  parameters  of  a 800  im-:  coal-fii*ed 
power  plane  burning  coal  with  a heat  con- 
cent of  12,000  Btu  and  1 percent  sulfur, 
about  2 million  tons  of  coal  would  be  con- 
sumed each  year.  Assuming  a 40 -year  plant 
life,  the  total  coal  required  is  80  mil- 
lion tons.  Translating  this  quantity  back 
to  ccal  in  the  ground,  or  reserves,  and 
calculating  at  a total  recovery  of  40  per- 
cent (a  reasonable  over-all  recovery  ratio 
for  underground  mines) , a reserve  of  about 
200  million  tons  would  have  to  be  dedi- 
cated CO  this  power  plant.  This  reserve 
figure  on  a proportional  basis  is  almost 
25  percent  greater  chan  chat  which  was 
assumed  adequate  in  the  UCLA-DWR  study  for 
a 500  mw  plant. 

perhaps  a closer  look  at  these  coal 
fields  will  serve  to  highlight  some  of  the 
wide  differences  in  the  character  of  these 
deposits  and,  therefore,  the  likelihood 
for  meaningful  differences  in  mine  devel- 
opment schedules.  A good  case  in  point  is 
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Che  Black  Mesa.  Arizona,  coal  field 
(Number  3 in  Table  1).  It  has  the  poten- 
tial to  provide  a quality  coal  that  would 
meet  the  environmental  standards  achieved 
with  the  base  case  coal.  In  a report 
from  the  Arizona  Bureau  of  Mines  (Ref.  4).* 
data  were  given  and  which  data  seem  to 
justify  taking  a much  closer  look  at  this 
field  (Table  3). 

In  Ications  are  Chat  Arizona's  Black 
Mesa  coal  deposits  with  its  high  quality 
coals  will,  despite  the  present  political 
situation,  be  further  developed  to  meet 
the  state's  coal  needs  as  well  as  those 
of  the  neighboring  states,  including 
California.  However,  significant  coal 
supplies  from  these  Helds  are  not  expect- 
ed to  be  available  until  the  1990*s. 

One  potential  coal  source  that  did  not 
make  the  UCLA-DWR  list  is  the  Beluga  coal 
fields  in  Alaska.  The  questions  ot 
Alaskan  coal  as  a viable  source  of  supply 
for  California  keeps  coming  up  and.  Indeed, 
wa^'  investigated  in  the  UCLA-DWR  study. 
They  concluded  that  at  least  in  the  near 
term,  coal  from  Alaska  could  not  be  com- 
petitive in  price  with  Utah  coal  and  fur- 
ther, that  the  problems  associated  wi^h 
the  siting  of  a suitable  coal  port  un- 
loading and  rail  transfer  shipment  facili- 
ty is  substantial.  Although  it  is  diffi- 
cult to  argue  against  this  conclusion, 
with  the  public  facts  available  to  us 
today,  I do  not  believe  Alaskan  coals 
should  be  written  off  at  this  time.  It 
may  be  premature.  For  example,  an  article 
in  the  16  January  1978.  ANCHORAGE  TLIES 
(Ref.  5)  reported  that  Placer  Amex  xs  pro- 
ceeding with  their  plans  to  develop  a mine 
in  the  Beluga  cuai  field,  producing  from 
6 to  10  million  tons  a year  for  markets 
v/C  the  West  Coast  and  Japan,  and  possibly 
a mine-mouth  generating  facility. 

The  Beluga  coal  field  is  in  the  Cook 
Inlet  sedimentary  basin  and  is  about  60 
miles  west  of  Anchorage.  According  to 
McGee  (Ref.  6),  it  is  believed  to  contain 
2.4  billion  s of  coal  with  about  400 
million  cons  strippable  using  todiy's 
raining  technology.  The  coal  ranges  in 
rank  from  sub-bituminous  to  lignite,  12 
to  33  percent  moisture,  13  to  25  percent 
ash.  7,200  to  8,Q00  in  Btu  content  uod 
sulfur  content  below  0.20  percent.  It  is 
interesting  to  note  that  Placer  Amex's 
Beluga  Coal  Project  Status  report  of 
December  1977,  indicated  the  first  coal  to 
be  mined  will  have  about  20  percent  mois- 
ture, 16  percent  ash,  7,200  Btu  and  0.18 
percent  sulfur.  By  coal  washing,  the  Btu 
content  would  be  raised  to  7,500  Btu. 

I believe  it  was  us  ul  in  the  UCLA-DWR 
study  of  coal  availability  io  establish 
the  basic  coal  quality  specs  that  would  be 
appropriate  in  a baseline  case  study  of 
coal-fired  power  generation  in  California. 
However,  I believe  it  is  just  as  important 
to  recognize  that  the  model  coal  does  not 


preclude  the  use  of  coaIs  having  a lower 
Btu.  or  coals  having  higher  sulfur  con* 
tents.  For  any  specific  coal*  the  power 
plant  design  and  the  enviror«nental  require- 
B«nts  are  interrelated  with  the  speciilca* 
tions  and  bumittg  characteristics  of  the 
coal.  For  this  reason,  the  potential 
sources  of  coal  supplies  for  California 
probaMy  exceed  those  identified  in 
Table  1.  Again,  all  this  Just  supports  the 
conclusion  I started  %rith,  that  there  are 
acpie  supplies  of  coal  for  California,  if 
proper  recognition  is  taken  of  the  factors 
that  are  necessary  to  assure  a reliable 
and  economic  supply  at  the*  time  it  is 
needed.  Some  of  these  ”*ifs*’  will  now  be 
discussed  against  the  backdrop  cf  adequate 
coal  deposits  from  widely  varying  geograph- 
ic areas  with  each  area  having  their  spe- 
cial economic  and  regulatory  requir^mncs. 
In  most  cases,  these  requireicents  have  to 
be  met  in  a time. -specific  sequential  se- 
quence. And  most  of  these  requirements 
are  on  the  critical  p«th. 

To  illustrate  their  overall  ianiact,  a 
large  surface  nine  on  federal  lands  would 
take  frcMB  12  lo  14  years  to  develop  to 
full  production.  For  a large  underground 
mine,  the  tine  franK-  could  he  extended 
another  3 to  3 years  as  the  construction 
times  are  greater  and  run  up  to  full  pro- 
duction takes  longer.  A more  detailed 
loo«c  at  the  major  steps  In  the  laine  devel- 
opment process  would  also  show  that  an 
early  conmitment  by  a utility  is  essential 
and  that  nonaall  / the  coomitiaent  must  be 
made  shortly  after  the  decision  is  made  to 
build  a coal  plant.  This  commitment  point 
is  probably  th«»  roost  significant  one  in 
the  entire  time  schedule  because  it  gives 
the  full  speed  ahead  signal  for  all  the 
ocher  actions  required  by  the  mining  com- 
pany. 

II.  MAJOR  STEPS  IN  TOE  MINE 
DEVELOPMENT  PROCESS 

If  time  were  available.  I would  like  to 
discuss  the  mine  development  process  in 
the  det?i’  given  in  an  excellent  paper 
prepared  bv  James  R.  Jones  (Ref.  7).  In 
this  pape' , Jones  explains  the  ten  major 
steps  required  to  develop  a surface  mine 
in  the  West  on  federal  lands.  As  shown 
in  Figure  2 and  explained  in  Jones'  paper, 
he  started  out  with  a number  of  federal 
leases  sufficient  to  constitute  a logical 
mining  unit  The  market  development  phase 
can  thus  begin  Che  second  year.  Now  let 
us  take  a look  at  the  situation  where  a 
company  does  not  have  any  federal  leases. 
Should  a coal  company  today  r..jsive  notice 
that  a utility  js  seeking  bids  for  a sup- 
ply of  coal  with  deliveries  beginning  in 
t^'n  years,  and  if  lhat  company  does  not 
already  have  federal  leases  under  their 
control,  it  would  not  be  in  a favorable 
position  to  resnond  to  ch?  utility’s  bid 
based  on  coal  from  federally  leased  lands- - 
the  owner  of  about  8C  percent  of  western 
coal  which  C alifornia  mu.^^t  rely  on.  Under 
the  new  Federal  Coal  Leasing  Amendments 
Act  of  1977  (FCLA)  and  the  recent 
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judgement  rendered  under  the  NRDC  v. 

Hughes  suit,  the  earliest  dace  that  feder- 
al coal  leasing  can  be  resumed  is  now  es- 
txmated  to  be  in  mid- 1980.  If  these  cc  idi- 
tions  prevail,  they  would  preclude  any  com- 
pany from  blcdlng  unless  they  were  already 
well  into  the  stage  of  delineating  their 
coal  reserves  and  the  quality  of  the  mine- 
able coal.  And  these  data  can  only  come 
from  an  extensive  drilling  program.  In 
other  words,  only  those  companies  which 
had  been  willing  to  invest  substantial 
capital  in  the  hope  that  a market  would 
develop  %rould  be  in  a reasonable  position 
CO  render  a bid  to  supply  2 to  3 million 
tons  of  coal  per  year  for  a power  plant 
coming  on  stream  in  less  chan  ten  years. 
Another  important  fac*^or  to  keep  in  mind 
is  that  Che  diligent  development  require- 
ments under  the  FCLA  of  1977  .pecify  that 
2%  percent  of  the  total  reserve  in  a logi- 
cal mining  unit  must  be  mined  by  1986  or 
the  leases  will  revert  back  to  the  govern- 
smnt.  .lerefore.  companies  holding  unde- 
velopeu  federal  leases  may  soon  be  running 
out  of  ciise. 

It  would  also  appear  in  this  hypotheti- 
cal case,  if  the  plant  were  (o  he  sited  in 
California,  that  the  utility  had  already 
submitted  their  "Nocica  of  Intent"  which 
means  chat  the  plant  criteria  and  the  coal 
specifications  would  then  be  "locxed  in" 
and  the  number  of  potential  suppliers  would 
be  reduced  considerably.  Even  in  this 
case,  assuming  a coal  supplier  had  the 
necessary  coal  quality  and  reserves,  and 
was  actively  seeking  a market,  the  time 
required  to  proceed  with  the  necessary 
federal  and  state  permits,  prepare  an  EIS, 
and  secure  all  the  necessary  approvals 
would,  in  most  western  states,  be  a lengthy 
progress  filled  with  many  uncertainties  and 
"ifs"  that  will  result  in  delays  in  the 
mine  development  schedule.  Developooenc  of 
a mine  to  its  full  production  in  eight  to 
ten  years  would  be  a very  close  race,  even 
assuming  that  there  were  no  delays  in  the 
entire  process. 

Tf  all  this  sounds  negative.  1 want  to 
assure  you  that  this  is  not  my  intent,  nor 
cy  personal  feeling.  To  prove  to  you  that 
my  optimism  is  based  on  solid  ground.  I 
have  some  statistics  that  clearly  show  that 
the  coal  industry  and  the  utility  industry 
are  working  together  in  other  parts  of  this 
country  and  chat  they  are  consnitced  to 
coal . 

III.  FUTURE  COAL  PRODUCTION 

Each  year  the  National  Coal  Association 
makes  an  annual  scuJy  of  the  industry's 
p'ant  for  new  mines  and  expanded  production 
from  existing  operations.  In  the  latest 
study,  released  in  November  1977,  the 
findings  were: 

Nationally:  . 594  million  tc.  annual 
production  would  be 
brought  on  line  1977- 
this  *'94  millio:  tons 

would  come  from 


- 142  sines  opeiMting  at 

the  end  of  «diich 

plan  to  add  addlt.onal 
annual  production  of  170 
million  tons  through 
1985. 

- 190  new  mines  %diich 
%fould  be  opened  1977- 
1985  with  an  expected 
annual  production  of 
424  million  tons. 

In  the  iuist : . I^pansion  t»f  95  mines  and 
the  opening  of  III  new 
mines  %iould  hrin:*  on  line 
199  million  tons  of  new 
and  replacement  production 
in  the  1977-1985  period. 

. Just  over  155  million 
tons,  78.0  percent,  would 
be  mined  underground;  44.5 
rail lion  tons,  or  22  per- 
cent. would  be  mined  on 
the  surface 

- 121  million  ions,  or 
61.6  pcrcenl . of  the 
new  p/ndu'*ion  will  be 
for  stea.  -'oal ; 7^.6 
million  •^ons.  38.4  per- 
cent. will  be  for  metal- 
lurgical coal  produc- 

I ion. 

- Almc«si  all  --  92.6  per- 
cent or  76.6  million 
tons  — of  the  total 
planned  new  or  replace- 
ment metallurgical  pro- 
duction 1977-1985  would 
be  in  the  East . TWo 
eastern  states.  West 
Virginia  and  Alabama, 
account  for  60  percent . 
48  million  tons  of  the 
planned  metallurgical 
coa  I pr*n!uc I i im . 

In  the  West  : . Kxptansion  %>f  4/  .jines  and 
the  opening  of  79  new 
mines  would  add  394  mil- 
lion tons  new  production 
in  1977  through  1985. 

(This  is  nev  produ-^tion 
as  replacement  is  not  a 
factor  in  the  relatively 
nev  :»-*siern  coal  indus- 
try.) 

- Over  90  perccai  of  the 
new  production  in  the 
West,  some  358.8  mil- 
lion tons,  will  1 j*  sur- 
face mines;  9b. 5 per- 
cent (388,2  million 
cons)  will  be  for  steam 
use,  in  utility  boilers 
and  industrial  use. 

- The  38b. 2 million  cons 
planned  new  steam  pro- 
duction in  the  West 


represents  over  75  per- 
cent of  all  reported 
steam  coal  production 
additions  in  the  United 
States;  40  percent  of 
the  national  steam  coal 
total  is  scheduled  to 
coam  from  one  state  -- 
Wyoming. 

Table  4 suwarir.es  the  new  and  replace- 
ment production  %ihich  the  National  Coal 
Association  studv  shtnts  coming  on  line 
1977-1985.  A more  detailed  suiii.irv  of  the 
future  product  ion  hv  states,  hv  use  and  by 
type  of  mining  is  presented  in  Table  5. 

A word  of  caution  must  be  given  on  the 
use  of  these  study  results.  First . the 
iv suits  do  not  represent  the  expansion 
plans  of  the  entire  coal  industry.  This 
study  represents  plans  of  coal  prcnlucers 
which  accounted  for  65.6  percent  of  output 
in  1976.  as  well  as  wst  companies  that 
ar'*  exp**cted  to  become  major  coal  producers 
by  ti85.  Second . thr  plans  reported  by 
companies  are.^Tn  many  instances,  far  frtwi 
complete.  Siw  lirms  did  not  consider 
I heir  plans  ft»r  ilie  I9H/-I‘IH5  periiHl  sul - 
ficiently  firm  to  warrant  specific  identi- 
fication. Additionally,  it  is  believed 
that  plans  reported  herein  for  %#e$tem 
mines  are  more  complete  than  are  the  plans 
for  eastern  mines. 

Tlie  net  effeci  of  these  caveats  is  lluil 
actual  I product  ion  addititnis.  and  ilius  the 
actual  capahiltiy  of  the  tndusi  rv  it»  pro- 
duce coal,  will  be  higher  than  the  date 
reported  would  indicate. 

IV.  POWER  GENERAL  WITH  COAL 

As  of  April  1977.  the  *itility  industry 
reported  to  the  Federal  Power  Cotwission 
that  they  would  bring  on  line  250  new 
coal- fired  power  plants  by  1985.  These 
new  units  would  consume  an  aggregated  total 
of  390  million  tons  of  coal.  Adding  this 
to  the  preseni  arvHir.i  t*f  cckiI  itsed.  the 
utilities  could  recpiirc  up  H50  million 
tons  in  1985.  Hie  National  Coal  Associa- 
tion has  projcc*.ed  a lower  range,  conserva- 
tive figure  of  820  million  tons,  since  it 
appears  reasonable  that  delays  will  occur 
in  the  construction  schedules  of  these  new 
plant  s . 

V,  CONSTRiMNTS  ON  COAL  PRODUCTION 

In  a preceding  section,  the  optimism  of 
the  coal  producers  was  demonstrated  by 
their  planning  for  new  capacity  to  meet 
expected  substantial  increase  in  demand. 
While  their  optimism  is  real,  there  is  also 
the  reali;j:at  ion  that  extensive  delays  in 
expanding  or  opening  new  mines  are  likely 
to  be  encountered. 

Heading  the  list  of  potentially  con- 
straining actions  is  the  Surface  Mining 
Control  and  Reclaruition  Act  of  1977.  be- 
cause of  its  many  unnecessary  and  rosily 
impediments  to  mining.  As  mentioned 
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earlier  in  this  report » the  federal  coal 
leasing  program*  or  lack  of  one.  is  another 
serious  concern  to  wstem  coal  producers, 
there  are  other  constraints  to  coal  produc- 
tion. such  as  the  rigid  application  of  the 
coal  aine  health  and  safety  laws  and  regu- 
lations. labor-aanagenent  relations, 
unauthorised  work  stoppages,  productivity 
dcct^nes.  and  transportation  bottlenecks. 
All  of  these  constraints  can  and  are  being 
managed,  but  wore  consistent  policies  frow 
and  cooperation  between  the  federal  and 
state  govemsK^nts  would  do  wuch  to  reduce 
these  profclews  to  a alniww. 

VI . OWCUISION 
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In  closing  these  brief  remarks.  I once 
again  emphasize  %ihat  1 said  in  wy  opening 
statement.  There  are  adequate  supplies  of 
coal  for  power  generation  in  California 
over  the  tong  tens  because  there  are  enor- 
mous reserves  of  coal  in  the  western  states 
and  Alaska.  In  the  short  term,  there  can 
be  adequate  supplies  if  the  utilities  pro- 
posing CO  build  coal-fired  plants  secure  a 
cownltmcnt  cf  commercially  viable  reserves 
that  can  be  developed  within  Che  saw  time 
frame  it  takes  to  construct  the  power 
plant.  The  prospects  are  bright  that 
California  will  call  on  coal  to  provide  a 
greater  share  of  its  energy  needs  in  Cue 
future  and  that  many  coal  producers  are 
standing  by  ready  to  help  California  ' ‘^ach 
that  goal. 
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Table  I.  r.innary  of  Coal  Source  Quality  and  Cost 
Quality 


Hining 

Heat 

Estimted  1976  Cost 

Field 

ffethod 

Ash  Sulfur 

Content 

(f.o.b.  nine) 

TPerciSFJ  (Btu/lb)  T57tonT  (^/nmlltuy 


i) 

Alton.  UT 

Surf 

9.6 

1.3 

10.772 

5.00 

23.21 

Kaiparovits 
Plateau.  UT 

08 

8.96 

0.87 

11.999 

11.00 

65.86 

3) 

Black  Mesa.  AR 

Surf 

10.9 

0.60 

10»825 

3.09 

16.26 

«) 

Book  Cliffs.  UT 

Og 

6.7 

0.85 

12.762 

10.00 

39.18 

5) 

llasatch  Plateau. 
UT 

Ug 

6.5 

0.60 

12.589 

10.00 

68.16 

6) 

finery.  UT 

•Ig 

8.9 

0.99 

11.626 

12.00 

28.20 

7) 

Gallup,  m 

Surf 

7.95 

0.62 

10.637 

6.00 

23.68 

«) 

Star  Lake,  m 

Surf 

20 

0.6 

9.500 

6.50 

56.55 

9) 

Sego.  VT 
Book  Cliffs.  CO 

Ug 

11. 1 

0.60 

11.000 

12.00 

60.87 

10) 

Scnerset.  CO 

Ug 

8 

0.6 

11.500 

16.00 

58.33 

11) 

Grand  Hogback.  CO 
Carbondale.  CO 

Ug 

3 

0.6 

12.000 

16.00 

33.02 

12) 

Yanpa.  CO 

Surf 

19,53 

0.67 

10.598 

7.00 

36.62 

13) 

Kemerer.  VY 

Surf 

*,89 

0.50 

9.683 

7.09 

57.62 

14) 

Evanston.  WY 

Ug 

7.2 

0.6 

10,650 

12.00 

57.62 

15) 

Rock  Springs. 
Wy 

Surf 

10.58 

0.60 

9.210 

6.55 

26.72 

16) 

Great  Divide. 
VY 

Uttle  Snake 
River.  UY 

SnrL 

10 

0.9 

10.500 

5.00 

23.81 

17) 

Hanna.  Uy 

Surf 

6 

0.6 

10.500 

5.00 

23.81 

Table  2.  Characteristics  of  Coal  Source  Quality  and  Cost 


AtiBOSpheric 

Conventional  Fluidized 

Coobustlon  Bed 


f^ipac  i t y 

800 

.son 

Cipa c 1 1 y Kac lor  ( pcrcen 1 

/> 

/•> 

Hear  Rate  (Rtu.kWh) 

9500 

9500 

Efficiency 

0 359 

0.357 

Energy  Input  (10^^  Btu/yr) 

50.0 

50.2 

Coal  Input  (10^  tons/yr 

2.08 

2.09 

Heat  Rejected  (10^^  Btu/yr) 

32 

32.3 

Water  Evaporated  (ac-ft/yr) 

9650 

9730 

Make*up  Water  (ac-ft/yr) 

10859 

10930 

SO^  Emission  (10^  tons/yr) 

6.16 

4.18 

Emission  (10^  tons/yr) 

17.5^ 

12.0 

Particulates  (10^  tons/yr) 

1.76 

2.5 

Solid  Waste  (10^  tons/yr) 

600 

650^ 

^ Based  on  EPA  New  Source  Performance  Standards. 
^ Assuming  no  sorbent  regeneration. 
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Table  3.  Characterise ics  of  Black  Mesa  Coal 
Csclnated  Gross  Coal  Resources  of  Black  Mesa 


Billloas  of 
short  tons 

Utilization 

Uepo  -.or-iatlon 

5.65 

Presently  being  mined 

Tor%>‘Va  Fo  at  ion 

6.00 

Small  Hines 

- inoperative 

Dakota  Lanistene 

9.60 

Small  Mines 

- inoperative 

Duality  and  Heat  Content  of 

Black  Mesa  Coals 

Dakota  Coal 

Toreva  Coal 

Uepn  Coal 

Average  Asb  (X) 

11.9 

13.8 

Average  ^alfur 

1.62 

1.09 

0.5S 

Avera.^e  Btu/lb 

11.125 

12.338 

12.382 

Table  4,  New  Production  1/ 

at  Mines 

Covered  in  This  Summary. 

1977-1985 

East 

West 

(Millions  of  Tons) 

Total 

^Se: 

Stean 

123. C 

388.2 

511.2 

Metallurgical 

76.6 

6.2 

S2.8 

Type  of  Mining: 

Surface 

44.5 

158.8 

411.1 

niulcrgrtniiul 

1S5.I 

15.6 

1*10.  / 

Total 

199.6 

'394.4 

594.0 

1/  Includes  both  new  and  replacement  production. 
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State  SuiMiMry,  by  Uaa  and  Typa  of  Mining  (Mllliena  of  Tons) 
<''iptrttd  Ineramantal  Production  at  Minoa  Lintad,  1977-1985 


Table  5 . 19m  Coal  Hines  and  Expansions  of  Existing  Mines 


oil 


c*  o • 

• 8 *a  3 
« t»  M la. 

w • W 
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CONVENTIONAL  AND  UNIT  TRAIN  COAL  TRANSPORTATION 
OF  COAL  BY  RAIL 


F.  M.  Guerin 

Assistant  Viceo^President 

Southern  Pacific  Transportation  Company 
Los  Angeles,  California 


While  Soufiiern  Pacific  has  not  traditionally 
been  a primary  carrier  of  coal  traffic,  a number 
of  recent  changes  have  made  coal  a much  more 
important  commodity  in  SP*s  mix  of  transportation 
products. 

Coal  originates  in  volume  in  such  states  as 
Colorado,  Utah,  Wyoming,  and  New  Mexico^  and 
is  moving  in  increasing  volumes  via  SP  to  major 
electrical  generating  plants  and  heavy  industrial 
processing  users.  Also,  a large  number  of  export 
coal  movements  via  California  are  currently  in 
various  stages  of  study  and  development. 

Most  of  diese  large  volume  movements  involve 
unit  train  <^erations,  often  with  100  tons  per 
carload  and  100  cars  per  train.  Highly* 
mechanized,  rapid  unloading  facilities  are  used 
regularly  to  increase  the  productivity  of  dxese 
expensive  assets. 

With  the  changing  emphasis  placed  upon 
environmental  pollution,  control  of  available 
.aiternalive  fuel  source h and  related  economics 
involved,  it  can  well  lie  expected  that  California 
will  be  using  substantially  larger  amounts  of  coal 
in  the  future.  As  California's  coal  deposits  are 
minimal,  the  expectation  that  large  volumes  will 
be  moving  from  such  states  as  those  listed  above 
can  well  be  anticipated, 

SP  *ias  a wliolly*owncd  subsidiary  known  as 
Itlark  Mcm;i  Pipeline  Co,,  which  operates  a ^70- 
niile  coal  slurry  pipeline  from  Kayenta,  Arizona, 
to  Davis  Dam,  California.  This  particular  opera* 
tion  pumps  coal  in  ground*up  form  mixed  widi 
water  using  only  four  large  displacement  pumping 
stations  along  its  270-mile  route.  This  particular 
technology  has  been  very  successful  in  transport- 
ing large  volumes  of  coal  without  adverse  effects 
on  the  environment  or  related  pollution  problems 
and,  in  fact,  the  water  is  even  recycled  in  such  a 
manner  as  to  be  put  back  into  the  Colorado  River 
without  contanr.ination  problen|S. 

California's  growing  demand  for  energy  can 
well  be  expected  to  involve  additional  coal  require- 
ments. Coal  can  be  technologically  transported  by 
rail  successfully  and  in  turn  converted  into  elec- 
trical energy  under  economically  viable  p^bgrams. 


While  certain  research  activities  dealing  with 
coal  gasification  and  other  emerging  technology 
may  displace  some  transportation  of  coal  by  rail, 
it  is  now  too  early  to  have  definitive  conclusions 
on  this  subject. 

Southern  Pacific  Transportation  Company  has 
substantial  capacity  to  handle  large  volumes  of 
coal  to  California  destinations  where,  in  fact, 
studies  and  preliminary  indications  have  revealed 
that  tiiis  basic  source  of  energy  will  be  used  in 
large  volume  widiin  the  next  decade. 

Southern  Pacific  Transportation  Company 
during  1977  handled  approximately  3 -million  tons 
of  coal  with  the  preponderance  involving  die  unit 
train  operation  from  die  Gillette,  Wyoming,  area 
to  San  Antonio,  Texas.  This  partic«ilar  movement 
conunenced  in  October  of  1976.  A second  unit 
coal  train  operation  started  in  September  of  last 
year  from  Gallup,  New  Mexico,  to  Trona, 
California,  As  an  intermediate  carrier,  we  han- 
dle the  trains  from  Mojave  to  Searles,  A third 
unit  train  movement  of  coal  is  scheduled  to  com- 
iiionce  on  July  I of  Uiis  year  cir  some  time  shortly 
thereafter,  and  this  will  also  originate  from 
Callup,  New  Mexico,  but  will  move  to  the  facility 
of  Arizona  Electric  Power  Cooperative  Company 
at  Cochise,  Arizona.  We  will  handle  the  train 
from  Deming  to  Cochise.  Another  unit  coal  train 
on  the  horizon  will  be  from  Craig.  Colorado,  to 
the  facility  of  Central  Power  and  Light  C ompany  of 
Corpus  Christi.  Texas  --at  a point  called  Coleto 
Creek,  Texas,  which  is  schedul  ^d  to  start  moving 
during  the  third  or  fourth  quarter  of  1979. 

The  above  are  a few  examples  of  the  current 
and  immediate  future  coal  transportation  picture 
for  Soudiern  Pacific.  As  /ou  can  see.  our  role 
is  not  that  of  an  origin  line  since  we  do  not  serve 
any  of  the  western  hard  coal  deposits  and  thus  our 
role  is  that  of  an  intermediate  or  destination 
carrier. 

Future  demand  for  coal  can  well  be  expected 
to  involve  large  volumes  moving  consi^  ntly 
between  the  same  source  and  destination  points  in 
unit  train  volumes  over  long  time  periods.  This 
may  involve  moves  such  as  from  a coal  mine  to 
an  electrical  power  generating  plant. 
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Future  amaller  volume  coal  traffic  patterns 
can  well  be  expected  to  be  of  a repetitive  nature* 
but  will  involve  more  source  area  and  a wider 
variety  of  end  industrial  uses.  These  particular 
volumes  may  move  in  conventional  rail  carload^ 
type  service  or  under  certain  conditions  be  unit 
train -type  operations. 

it  can  well  be  predicted  that  there  will  be 
smaller  industrial  plants  using  coal  for  primary  or 
secondary  generation  purposes.  These  will  involve 
multiple  origin  and  destination  points,  varying  time 
periods,  volumes,  quality  of  coal.  etc.  It  is 
expected  that  most  of  tills  traffic  would  move  in 
conventional  open  hopper-type  cars. 


Future  coal  transportation  by  rail  involves 
several  possibilities  of  equipment  ownership, 
including  rail  carriers,  mining  companies,  con- 
signees and/or  other  parties.  Substantial  differ- 
ences in  utilisation  level,  economies  of  scale  in 
equipment  utilisation  and  acquisition  will  be  dealt 
with  on  a case-by-case  basis  as  need  arises. 


In  summary,  the  California  railroads,  includ- 
ing SP.  have  substantial  unutilised  plant  cap^M  ity 
and  a willingness  and  interest  in  profitably  trans- 
porting large  volumes  of  coal  for  domestic  use 
or  for  export  as  needed* 


122 


PROSPECTS  FOR  COAL  SLURRY  PIPELINES 
IN  CALIFORNIA 


3>// 

N79-27608 


John  F.  Lynch 
President 

Energy  Transportation  Systems » Inc. 
San  Francisco,  California 


1.  INTRODUCTION 

An  im|M>rtanl  now  acitnu^nt  of  the  transport 
iiuiiistry  is  oinor]i*in|*  in  the  Unilocl  Stales.  I« 
at.  1 opted  it  will  play  a vital  role  in  meeting 
America's  urgent  energy  requirements  without 
public  subsidy^  tax  relief,  or  federal  grants. 

It  is  a proven  technology,  ideally  suited  to 
transport  of  an  abu  ndant  energy  resource  over 
thousands  of  miles  to  energy- short  industrial 
centers  and  at  more  than  competitive  costs. 

It  is  an  "idea  whose  time  has  come. " the 
loal  slurry  pipeline,  a coal  delivery  system  de- 
signed to  link  plentiful  west'^rn  coal  reserves 
with  electric  power  plants  in  the  Midwest.  Mid- 
south. Southwest  and  Far  West  regions,  much 
as  oil  and  gas  are  now  moved  by  the  SOO.  000 
mile  network  in  this  countiy. 

Will  If  i vi'ly  !•*  I lie  |••••leral  piiblit  , 

llif  slurry  pipeline  « oii%  ept  li.is  been  an  iiii|Mftrlant 
l>*irt  ol  I he  world's  . omnuHlily  I runs  porta  lion 
picture  for  many  years.  In  fact,  the  first  U.S. 
coal  slurry  patent  was  granted  in  1891  to 
Wallace  C.  Andrews,  who  had  exhibited  a working 
model  of  his  slurry  pipeline  system  at  the 
Columbia  World's  Fair  in  Chicago  in  1890  and 
constructed  a pilot  plant  in  New  York  City. 

The  first  practical  appli«  tion  to  contempo- 
rary transportation  requirements  came  in  19S7 
when  the  Ohio  Coal  Pipeline  began  operations. 

This  system  ran  successfully  for  six  years.  Its 
economical  operation  had  served  to  force  down 
rail  rates  for  coal  deliveries  from  that  part  of 
the  country, 

Othc*r  slurry  pipelines  around  the  world  in 
over  14  rliffereiil  lo«alions  have  proven  to  bo  a 
most  ei  oiiotiiiral  ttielluul  for  transporting  other 
important  raw  materials  such  as  copper,  magne- 
tite and  nickel  ore.  One  such  pipeline  has  been 
operating  since  IffZ  in  California's  Gold  Country, 
pumping  limestone  slurry  17.  6 miles  from 
Flintkote  Company's  Cataract  quarry  to  its 
Calaveras  Cement  Division  plant  at  San  Andreas. 

Completely  hidden  from  view,  the  Calaveras 
pipeline  t ^msports  the  slurry  silently,  safely, 
and  reliably  while  preserving  the  beauty  of  its 
Mother  Lode  setting  and  eliminating  the  need  for 
large  numbers  of  trucks  to  haul  the  limestone. 


Consumers  in  Southern  California  also  bene- 
fit from  the  best  example  of  coal  transport  effi  - 
ciency  in  the  United  States.  The  lUack  Mesa 
pipeline,  which  is  the  world  s longest  coal  slurry 
pipeline  system  in  operation  carries  five  million 
tons  of  coal  a year  from  northeast  Arizona  to  the 
Mohave  power  plant  in  southern  Nevada,  a dis- 
tance of  273  miles  over  rough  and  mountainous 
terrain. 

Operated  for  Southern  California  Edison, 
this  pipeline  has  been  in  continuous  use  since 
1970. 

This  system's  track  record  has  been  ex- 
cellent. Jack  K.  Horton.  Chairman  of  the  Board 
of  Southern  California  Edison,  has  stated.  • . 
our  experience  to  date  indicates  that  the  Black 
Mesa  pipeline  has  transported  coal  to  the  Mohave 
Plant  at  a cost  benefit  of  nearly  50  percent  below 
that  of  alternative  transportation  costs." 

lit*  .iIhi>  |iifiiili*fl  mil  tlial  fr,*iti  llit*  liiiit*  llit* 
pipeline  began  commercial  operalion  f*n 
November  1.  1*^70.  it  has  demonstrated  a relia- 
bility factor  of  better  than  99  percent. 

Simplicity  is  the  coal  slurry  pipeline's  chief 
asset.  The  2"  x 0’  coal  is  received  from  the 
mine,  cleaned,  crushed  and  then  mixed  with 
water  to  be  pipelined  to  its  destination.  In  all 
respects  the  pipeline  construction  itself  is  con- 
ventional, including  the  pumping  stations  which 
use  standard  off-the-shelf  equipment  items. 

At  the  discharge  end.  the  coal  is  dewatered 
by  centrifuge.  The  water  is  clarified  and  used 
in  the  cooling  tower  circuit.  The  coal  is  de- 
livered by  belt  and  is  utilized  in  the  boiler,  much 
as  rail  coal  would  be. 

II.  CALIFORNIA  MARKET  POTENTIAL 

In  California,  as  elsewhere  in  the  United 
States,  electric  utilities  are  seeking  other  fuel 
sources  to  replace  dwindling  reserves  of  natural 
gas  and  high-  priced  imported  oil.  Nuclear 
power,  which  initially  seemed  to  be  such  a 
bright  prospect,  has  dimmed  in  the  face  of  in- 
costs  and  regulatory  delay, 

A recent  study  undertaken  by  the  Office  of 
Technology  Assessment  (OTA),  the  research 
arm  of  Congress,  has  forecast  that  the  demand 
for  coal  m California  will  grow  from  less  than 
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one  million  tone  per  year  in  19 BO  to  V}  million  tons 
annually  in  the  year  ^QtiO*  Much  of  this  coal  is 
expected  to  come  from  distant  reserves  in  Utah 
and  Wyoming*  traversing  mountain  and  deserts 
to  reach  urban  and  industrial  centers. 

The  study  also  looked  at  several  movements 
of  coal  to  markets  throughout  the  Western  states 
and  reached  some  pertinent  conclusions  including: 
pipelines  are  liiore  economical  than  rail  for  long- 
distance* large  ^quantity  hauls;  for  other  situations, 
pipelines  are  competitive  on  a case-by-case  basis. 

in  citing  a hypothetical  case  wherein  slurry 
and  rail  coal  transportation  were  directly  com- 
pared on  a routing  between  Wyoming  and  Texas 
the  OTA  found  in  this  long-distance,  large -quantity 
(35  million  tons  a year)  example  that  slurry  was 
definitely  the  better  way  on  several  counts. 

The  study  reported  that  the  most  direct  rail- 
road routing  possible  in  this  sample  case- -from 
Gillette.  Wyoming  to  Houston- -would  be  1*584 
mites,  compared  to  only  i,  170  miles  for  a slurry 
pipeline  to  connect  the  two  potu:'t«  Covering  that 
additional  40C  plus  miles  vosu.  oiouey.  of  course, 
and  the  sheer  distance  advantage  tuc  slurry  pipe- 
line would  have,  in  addition  to  the  many  other 
cost-effective  factors  In  favor  of  the  pipelines* 
resulted  in  a significant  bottom-line  finding  by 
the  OTA. 

this  hypothetical  case,  the  OTA  study  re- 
ported that  the  per -ton  cost  of  moving  coal  by 
pipeline  over  the  Wyoming- Texas  routing  would 
be  $6.  50.  compared  to  $9.10  by  rail.  It  is  this 
kind^o/  dramatic  cost  difference  which  begins  to 
make  economic  sense  for  the  shipmctt  of  coal  by 
slurry  pipeline- -in  the  minds  of  utiK^’les,  indus- 
trial users  and.  most  importantly,  the  ultimate 
consumer. 

In  another  hypothetical  case,  the  OTA  made  a 
comparison  from  Utah  to  California  and  found 
that  an  equivalent  rail  routing  would  be  30  per- 
cent longer  rhan  pipeline  and  would  require  re- 
placement of  25  percent  of  the  present  rail  system 
to  meet  new  operating  requireme.  ^ However, 
in  this  case,  which  would  involve  < : shipment  of 

only  10  million  tons  of  coal  a yeai  over  a much 
shorter  distance  from  Price.  Utah  to  Barstow. 
California,  the  per  ton  shipping  cost  favored  rail, 
pointing  up  the  fact  that  pipelines  are  superior 
over  the  long  haul  involving  large  quantities.  Even 
with  the  shorter  distance  involved  in  the  Utah- 
Californta  case  (684  miles  by  rail.  522  miles  by 
pipeline)  we  are  confident  that  the  cronomics 
would  have  favored  pipeline  if  the  amount  of  coal 
to  be  shipped  was  significantly  larger. 


in.  SLURRY  TECIIN0!.0C;Y  - NEW 
iCFKiciKNt:n*:s 

By  way  of  background,  the  electric  utility 
industry  from  1925  to  1970  maintained  a remark- 
able stability  in  its  rates  brought  about  by  effici- 
ency of  power  generation.  In  fait,  the  %'loilrii  - 
ity  rates  for  residential  consumers  actually  de- 
creased H percent  during  this  period,  while  the 
Consumer  Price  Index  rose  500  percent. 

By  building  ever  larger  and  more  efficient 
power  plants,  less  fuel  was  needed  to  produce  a 
given  quantity  of  electricity.  Enormous  gains  in 
the  size  of  the  boiler  units  kept  the  cost  of  kilo- 
watt hours  extremely  stable  ov^r  a long  period 
of  time. 

In  the  1970's.  however,  generators  began 
reaching  practical  sise  limits  and  formerly  pre- 
dictable fuel  costs  began  soaring.  Western  coal 
reserves  have  emerged  as  an  abundant  and  rela- 
tively inexpensive  energy  source  which  can  ome 
again  restore  stability  to  the  cost  of  kilowatt 
hours. 

The  key  to  economical  use  of  Western  coal 
lies  in  transportation  costs  which  will  run  as 
high  as  70  percent  of  the  delivered  cost  of  fuel. 
For  this  reason,  coal  slurry  pipelines  offer  the 
technological  breakthrough  in  economies  of  scale 
necesary  to  transport  coal  over  long  distances 
while  maintaining  reasonable  electric  rates. 

In  the  Far  West,  with  substantial  distances 
between  coal  reserves  and  the  end-use*,  the 
economies  of  scale  gain  added  significance.  As 
proven  time  and  time  again,  the  larger  the  sys- 
tem, the  more  competitive  the  pipeline  over  rail 
tran<«port.  This  conclusion  has  been  confirmed 
b/  'Ue  previoosly  mentioned  OTA  study. 

In  contrast  there  is  practically  no  economy 
of  scale  for  the  railroads  which  will  carry  the 
burden  of  most  coal  transport.  A unit  train  set 
of  110  cars  at  100  tons  per  car  will  move  11.  000 
tons  per  trip.  If  a trip  takes  five  days  one  way 
for  a 1,000-mile  movement,  then  by  definition 
one  train  set  would  move  about  400,  000  tons  per 
year.  Additional  tonnage  above  this  level  merely 
calls  for  additional  train  sets. 

Pipelines  in  general  enjoy  a much  lower  in- 
flation sensitivity  than  rail  transport  because  70 
percent  of  its  costs  are  fixed.  Once  the  pipeline 
is  installed,  only  30  percent  of  operating  ex- 
penses are  subject  to  increases  in  the  cost  of 
labor,  clectrit  power  and  supplies. 

In  the  case  of  rail,  the  reverse  is  true.  Be- 
tween 75  and  80  percent  of  its  costs  are  variable 
with  inflation.  For  instance,  more  than  half  of 
rail  expenses  are  tied  to  the  cost  of  labor  and 
are  consequently  subject  to  the  volatile  impact 
of  labor  disputes  and  strikes,  not  to  mention 
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higher  operating  and  maintenance  expenses. 

Pipeline*'  use  about  one> eighth  the  labor,  40 
percent  less  steel  over  a 30  ^ear  period  and,  for 
items  such  as  supplies,  two  to  three  times  less 
the  dollar  aniotinl  per  ton  of  coal  moved. 

Pruditclinn  in  the  Western  coal  reserves  is 
fo.  ecast  to  jump  by  at  least  300  percent  between 
now  and  19**0.  The  OTA  study  estimates  that  by 
19H5,  the  railroads  will  need  to  acquire  9,  lOO 
locomotives,  "97,000  new  coal  cars  and  3S0»000 
other  freight  cars  to  meet  expanded  coal  delivery 
requirements. 

Additional  expenditures  to  upgrade  badly-deter* 
iorated  rails,  roadbeds  and  grade  cros sings for 
which  the  railroads  are  seeking  substantial  gov- 
ernment subsidies --clearly  make  it  impossible 
for  the  ;ailroads  to  handle  so  * h massive  under- 
taking «)ii  an  economic  basis. 

In  the  western  states,  coal  slurry  pipelines 
are  expected  to  carry  about  2S  percent  of  total 
coal  traffic  by  the  turn  of  the  century,  thereby 
pr(»viding  an  urgently  ncede<l  and  eionomicai 
supplement  to  rail  transport. 

IV.  ENVIRONMENTAL  BENEFITS 

Environmental  considerations  present  another 
powerful  argument  in  favor  of  coal  slurry  pipe- 
lines in  such  states  as  California  which  are 
fighting  to  preserve  the  inherent  beauty  of  the  land. 
The  slurry  system  is  underground,  it  is  silent 
and  invisible,  and  it  doesn't  disturb  nature  or 
interfere  with  the  lives  of  people  in  the  region 
where  it  operates.  Pipeline  construction  is  brief 
and  the  land  is  restored  to  p oductive  use. 

Those  positive  factors  are  weighed  against  the 
unpleasant  side  effects  of  steady  coal  train 
traffic  through  communities.  For  example,  the 
Burlington  Northern  has  estimated  that  by  1980 
it  will  he  operating  K4  coal  trains  a day.  includ- 
ing returning  emoties.  over  the  fo  .r  routes  out 
of  the  Powder  R^ver  Basin  in  Wvoming.  If  even- 
ly divLd  c’  among  the  four  routes,  this  adds  up  to 
mile  long  unit  trains  moving  along  the  rails  at 
one-’iour  interv?*s,  day  and  night,  constantly 
interrupting  the  flow  of  automobile  and  pedestrian 
traffic  and  interfering  with  emergency  services 
across  the  tracks  which  bisect  many  Western 
communities.  The  noise,  vibration,  the  dust, 
and  smoke  will  also  have  their  impact. 

V.  HEALTHY  COMPETITION 

When  all  pros  and  cons  of  the  coal  slurry  pipe* 
line  are  taken  into  consideration,  the  introduction 
of  healthy  t ompet.tion  might  well  be  the  system.’s 
chief  contribution  to  the  Western  states.  Lacking 
even  barge  competition.  Western  carriers  have 
been  able  to  charge  jus*  about  what  they  choose 
to  transport  coal.  As  slurry  pipelines  are  built, 
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railroad  management  will  have  to  consider  com- 
petitive forces  in  setting  their  rat*'*^.  just  as  tn 
other  parts  of  the  country. 

In  recent  years,  utilities  have  been  experi- 
encing difficulties  w:  .i  the  railroads  during 
tariff  negotiations.  For  instance,  several 
utilities  have  lawsuits  against  the  Burlington 
Northern  necessitated  by  the  "take  it  or  leave  it" 
attitude  engaged  by  that  railroad  in  setting 
tariffs.  A utility  executive,  in  a sworn  staicment 
before  the  ICC,  summed  up  his  frustration  with 
BN*s  "arbitrary  incr'^ases  above  and  beyond 
escalation,  " by  saying,  "Certainly,  it  is  not 
inflation.  Unreasonable  exploitation  of  a mono- 
polistic advantage  is  undoubtedly  a more  realis- 
tic explanation.  " (ICC  Docket  No.  36719) 

The  injection  of  coal  slurry  pipelines  into 
this  monopoly  wi.l  provide  the  head-to-head 
competition  which  will  force  the  lilroads  to 
adopt  a more  equitable  rate-making  posture 
and  result  in  savings  for  Western  consumers. 

One  clear  perspective  on  how  this  might 
come  about  was  voic^'d  rect.'.*^lv  by  Betty  Jo 
Christian,  Vice  Chairma.i  of  the  Interstate 
Commerce  Commission.  In  a oublic  address 
she  stated: 

"It  is  worth  noting  that  there  is  one  potential 
pricing  restraint  of  major  proportions  currently 
looming  over  the  developing  W'estern  coal  market. 
I am  speaking,  of  course,  of  the  proposals  for 
pipelines  to  carry  coal  in  slurry  form  from  the 
Western  mines  to  large  utility  and  commercial 
users.  " 

Ms.  Christian  continued: 

"The  exibvcnce  of  a competing  form  of 
transportation  for  Western  coal  would  put  the 
whole  subject  of  railroad  rates  on  coal  in  an 
entirely  different  context. . . The  situation  as  it 
exists  today  (is  that)  the  railroads  possess  a 
virtual  monopoly  over  large-scale,  long  dis- 
tance coal  traffic --and  I can  only  offer  the  cavaat 
that,  if  and  when  slurry  pipelines  make  their 
appearance,  our  entire  approach  to  railroad 
rate-making  will  have  to  re-examined." 

Ms.  Christian  has  put  her  finger  on  o’"  of 
the  key  poin*s  in  the  pipeline  versus  r«.il  debate: 
From  ar»  economic  standpoint  alone  the  railroads 
cannot  be  allowed  to  continue  their  dictatorial 
stranglehold  on  the  movement  of  coal  in  this 
country. 

VI.  THE  ETSI  PIPELINE 

Movement  of  voal  from  the  Wv'stern  reserves 
via  slurry  pipeline  will  he  achieved  by  P'ncrgy 
Transportation  Systems  Ire.  Plans  are  well 
underway  for  a 1400-mile  pipeline  from  th'* 
Powder  River  Basin  coal  fields  in  Wyoming’  to 


uttlitv  ai.H  indiisK trial  cuatoi>%ers  in  the  Midaon^h 
reitton,  %»lt\nvktK  »/  tern;inatin|>  on  the  MtsaibSippi 
River  in  ArVar*  as  and  ?^uisiana« 


This  region,  which  has  been  dependent  upon 
natural  gas  :cr  decades,  is  experiencing  the 
pressures  of  disappeatini:  gas  reserves  and 
sharply  higher  prices  tor  imported  oil.  Plans  to 
convert  from  oil  and  natural  ;*a«  to  coal  as  fuel 
CwC  electric  generating  facilities  makes  coal 
slurry  transport  an  iacreasingly  attractive  alter* 
native,  not  only  for  the  Midsouth  but  Cor 
California  as  well. 

The  K rSI  pipeline  will  iti.*  fiiwtnccd  entir^'ly  with 
private  lamtal  and  will  r«*tiutre  no  government 
financial  support*  It  will  ship  ^5  million  tons  of 
coal  an-mally  under  long* term  contracts  with 
custon»ers  along  the  route.  A maj.^r  customer  is 
expected  to  be  Middle  Scuth  Utilities.  whicU 
op<  rates  an  esetensive  electric  generating  system 
in  that  area.  The  pipeline  also  has  the  flexibility 
to  adapt  for  deliveries  to  other  utilities  and  for 
tratis*s«itinitent  by  barge  for  .leli  vertes  on  the 
lower  Mississippi. 

Important  economic  beneCits  v.'l  avcruc  to 
consumers  along  the  route.  It  is  estimated  that 
a typical  750  megawatt  generating  unit  can  save 
about  SI  to  $1.  5 billion  in  transportation  «'osU  by 
using  a coal  pipeline  for  10  years.  The  *"T5I 
pipeline  has  the  capacity  to  supply  10  such  units, 
for  a potential  saving  of  S10*l^  billion. 

With  the  implementation  of  the  ETSl  system, 
coal  slurry  pipelines  urill  be  given  a chance  to 
prove  their  worth  in  ihc  .uarketplace.  As  the 
benefits  of  this  mode  of  transportation  itecomr 
more  w*del'  lecognixed.  we  project  that  more 
states  will  opt  to  include  the  coal  slurrv  pipeline 
in  thc^ir  list  of  lop  enc rgy - relalvd  priorities, 
including  t'alitornia. 

tlertainl>  the  Mtaliilily  of  pi|K'!ine  «osts  over 
tiiKv  will  «io  BiMteh  to  |»ermil  stable  energy  prices. 
w*hivb  in  turn  will  allow  ^ r manufactured  products 
to  be  c«  petitive  in  tl.e  world  market,  and  to 
reduce  our  dependence  on  foreign  oil  which  w*ill 
improve  our  trade  balance  and  the  value  ot  our 
d.#Uar*.at  home  and  overseas.  In  the  long  run. 
the  ultimate  beneficiaries  will  be  the  public  and 
.he  taxpayer,  adding  impetus  to  the  widespread 
acceptan«.e  of  an  idea  whose  time  has  come. 
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USneiTIFlED  ATTENDEE 

Nave  studies  been  conducted  for  tlie  energy  conpsrtaoa  of 
coal  slurry  pipelines  vs.  «ssit  trains? 

JDW  LTMCB 

Me  have  and  so  has  the  OTA  study.  I don't  have  Che  facts 
right  at  ny  fingertip,  but  I believe  that  the  anount  of 
energy  per  ton  of  coal  transported  is  in  favor  of  the 
nilroad.  I'n  not  abaclulely  sure,  but  I don't  think 
it  is  significant. 

MIKE  ROGOZEH 

I'n  with  Science  Applications,  Inc.  at  UCLA.  I perfomed  the 
envir n nan ntal  assessnent  part  of  the  OTA  study.  In  answer  to 
the  energy  questi<m,  you  are  right,  the  pipelines  use  slightly 
aore  energy  per  ton  transported,  but  you  have  to  take  into 
account  the  distance  of  the  route  and  the  anounC  hauled.  You 
can't  flatly  say  one  uses  aore  or  leas  than  the  other. 

Nr.  Ttuerin  said  something  that  was  in  error  about  the 
disposal  of  the  water  ct  the  Mojave  Plant,  after  it  is 
reused  in  the  power  plant  cooling  systen.  It  is  disposed 
of  in  ponds  and  it  is  not  put  into  the  Colorado  River.  They 
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don't  have  a diacharse  penlt  for  the  river  and  for  that 
reason  the  aeepage  fron  the  disposal  ponds  is  nonitored  cl 
nake  sure  that  it  doesn't  get  into  die  river. 

I have  a question  for  Mr.  Lynch.  If  the  ETSI  pipeline 
transfers  coal  to  barges*  will  the  coal  be  denatered*  and, 
if  so*  nhere  will  the  nato'  go  if  it  is  at  the  Hississ^pi 
Kiver? 


JOBM  LTMCB 

The  plan  is  that  the  barge  tonainal*  if  there  is  to  be  a barge 
teminal*  would  be  adjacent  to  an  electric  utility  plant.  The 
conc^t  is  that  the  water  would  be  used  in  their  cooling  circuit; 
houever,  the  coal  slurry  for  barge  tmspwt  would  not  be  de^ 
watered  ;o  die  sane  extent  ttat  it  would  have*  had  it  been  fired 
directly  into  a plant  at  the  site. 

PETER  F!JiEET 

I'n  with  the  California  Counsel  for  Enviroanental  and  Bconoaiic 
■alance.  I haw  a question  for  Hr.  Guerin.  Hben  you  indicate 
that  you  have  relatively  few  problens  with  the  transport  of  coal* 
Ikw  do  you  plan  to  <k*al  with  the  air  mlKsfons,  both  fron  the 
coal  being  transported  and,  fmai  the  Increased  use  of  trains*  the 
lotouotlvos  thensrlves? 

FSAMK  GUERIN 

There  is  probably  no  way  we  can  deal  with  it.  If  you  are 
going  to  transport  sowtbing*  you  arc-  going  to  use  energy 
and  there  are  going  to  be  enissions.  The  loccMOtives  that 
we  would  propose  to  handle  unit  trains  would  be  new  locoantives* 
the  best  you  could  buy  with  the  aanufacturers  at  that  particular 
cine  and  as  far  as  any  pollution,  fron  anving  coal  to  ny  knowledge* 
Is  Insignificant. 
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Vm  vldi  Friends  of  tbe  Earth,  and  I iiould  lihe  to  clarify 
scaiethinit  Frof.  toderaon  said*  In  yovopening  renarks,  you. 
Iniplted  that  tSie  desifonation  of  ttiidemess  on  the  Ka|»airouitr 
Flateau  muld  be  the  biggest  constraint  to  develop  the  sizable 
coal  reserves  there*  I nonld  argue  that  given  the  political 
clinate  in  Utah,  it  is  unlikely  that  there  will  be  any 
wilderness  designation  on  the  Kapairowtiz  Plateau.  But 
regardless  of  that,  the  UCLA  stndy  which  you  coordinated,  rated 
the  top  20  coal  areas  for  California  in  terns  of  c<»st  and  the 
Kapairowitz  Plateau  did  not  fall  into  any  one  of  these  20.  I 
would  argue  that  it  would  be  econonics.  and  not  wilderness, 
idiich  would  prevent  the  developnent  of  that  coal  field  in  the 
near  tern*  I was  wondering  if  you  had  a cnamrnt  on  this. 

OBSOm  MDERSOM 

Tou  have  to  look  at  the  problens  on  two  different  scales*  The 
UCLA  study  was  answering  the  question.  How  would  you  get  1000 
negawatts  of  coal  fired  energy  in  California?  Uhat  would  you  do 
is.  you  would  find  the  nost  available  coal  and  Kapairowitz 
Plateau  is  out  of  the  running*  On  the  other  hand,  if  you  ask 
the  question.  **How  are  you  going  to  get  one  hundred  nillion 
tons  to  California  per  year?.**  then  you  have  to  go  to  the 
Kapairowitz  Plateau,  or  places  like  it.  that  are  undeveloped* 

The  question  that  t’n  talking  about  there  is.  will  the  leases 
be  available  for  the  new  places  that  have  to  be  developed 
at  this  new  order  of  raagnitude  scale?  So  renenber  that  the 
UCLA  study  was  for  just  the  first  increment  of  this  new  California 
policy  announced  by  Brown* 

RUSS  MINER 

I*m  with  the  California  Energy  Coflauissslon*  Mr.  Yancik.  in  his 
very  interesting  talk,  pointed  to  a problem  area  that  I would 
like  to  understand  a little  bit  better*  I reviewed  several  other 
studies  that  concur  with  his  conclusion  that  coal  mine  development 
really  is  the  critical  time  path  in  terms  of  developing  a new 
coal  plant.  Talking  in  terms  of  10  to  12  years  from  partial  to 
full  production  for  a new  coal  plant  in  terms  of  getting  the  coal 


on  site  and  in  a position  vliere  it  can  be  burned^  I*n  nondering 
whether  the  panelists  could  connent»  or  perhaps,  one  of  the  utility 
representatives  here  could  cooaent,  as  to  whether  the  1500  aegawatt 
coal  plant  that  has  been  announced  by  SCE  in  Southern  California 
and  the  1000  aegawact  plant  the  DHR  has  announced,  have  an 
identified  coal  supply  that  is  in  the  process  of  being  planned  or 
whether  that  work  yet  reaains  to  be  done.  If  it  is  the  latter,  i.e., 
if  the  nine  development  is  Just  starting,  it  would  appear  to  me, 
that  those  units  would  not  be  on  line  until  about  1990,  at  the 
earliest,  so  1 would  like  to  have  either  a panelist  or  perhaps 
someone  from  the  utility  comment  on  that. 

The  second  question  that  I would  like  to  ask  is  related  to  Nr. 
Lynch'c  very  interesting  comments  about  the  benefits  of  slurry 
pipelin«.^  Ho%iever,  it  is  my  understanding  that  in  order  ro 
build  slurry  pipelines, right  of  ways  are  necessary  particulariy 
where  they  cross  existing  rail  lines  or  perhaps  proposed  rail 
lines.  T don't  wish  to  start  an  argument  but  I would  like  to 
know  whether  this  really  is  a practical  constraint  on  slurry 
pipelines  in  California  because  we  need  to  address  this  issue 
very  quickly. 

JOSEPH 

1*11  start  off  by  saying  that  1 doti*t  know. 

ORSON  ANDERSON 

Is  there  someone  here  from  one  of  the  utilities  that  would  like 
to  consent  on  the  first  question. 

TERRY  THOMPSON 

I*m  with  the  Southern  California  Edison  Company, 
for  those  projected  projects  has  not  been  settled 
Dr.  Anderson  says,  the  most  economic  source  %#ould 
one  used. 

JOHN  SPAULDTNC 

I'm  with  Kaiser  Engineers.  Not  being  from  a utility,  but  to 
address  the  question  on  timing  of  coal  mining  openings;  I believe 
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tlie  length  of  tiaie  for  underground  coal  nine  openings  was  a 
little  bit  long  or  aisleading.  I believe  that  major  underground 
projects t in  the  size  range  of  8 to  12  million  annual  tons,  can 
be  brought  on  line  in  8 to  10  years  of  construction  tine  as  long 
as  the  permitting  has  been  done.  Also,  the  first  increoent  *s 
production,  which  may  be  as  much  as  25  to  33T.  can  be  on  line 
in  6 years. 

KISS  HINER 

It  seems  to  me  that  we  have  a chicks  and  an  egg  situation  here 
idiere  a coal  operator  is  not  going  to  make  a coomittment  to  invest 
his  money  until  he  is  assured  that  he  has  a customer,  the  customer 
ran*s  really  make  a ronmttmi^nl  until  lie  is  sure  that  he  has  a site, 
and  approval  of  the  utility  couiission.  I'm  wondering  if  Dr.  Yancik 
might  have  some  insight  into  idiat  assurances  a coal  operator  really 
has  to  have  before  he  will  go  ahead  and  seriously  begin  to  develop 
a property.  In  the  western  states  where  federal  lands  are  generally 
involved,  the  first  step  is  for  a company  to  assemble  a package  of 
leases  that  can  be  constructed  into  a logical  mining*  unit  with 
sufficient  reserves  to  meet  the  needs  of  a major  utility  customer. 
The  operator  will  define  these  reserves  to  (he  point  where  he 
considers  them  to  be  sn  economic  and  salable  package  to  the 
utility  consumer.  This  definition  generally  doesn't  mean  that 
they've  done  all  of  the  extensive  close  center  dullinjp:  that's  going 
to  be  required  to  determine  the  properties  of  the  coal  for  boiler 
design.  To  get  this  data,  an  operator  would  have  to  make  a very 
large  capital  coouBlttment.  Itost  operators  would  want  to  have  some 
type  of  letter  of  intent  or  ocher  type  of  contractual  agreement 
with  a utility  to  proceed  from  that  point, 

ORSON  ANDERSON 

OK,  let's  Diove  on  to  the  second  part.  John  Lynch? 

JOHN  LYNCH 

The  question  was,  the  railroad  crossing  or  just  the  whole  right 
of  way  problem.  It's  the  whole  right  of  way  problem,  basically. 
There  are  three  areas  where  you  can  be  active  in  order  to  assure 
yourself  that  you  can  get  the  right  of  way.  Of  course,  we 
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wouldn't  proceed  unless  we  had  had  very  sound  assurances  that 
we  could  get  the  right  of  way. 

At  the  federal  level » through  the  Slurry  Transportation 
Association,  (it  is  a national  association  of  sone  700  fliembers) 
we  have  been  active  in  Washington.  There  is  the  Ekhart  Bill, 
Congressmen  from  Texas,  House  Rule  1401  or  1^01  or  sodh*  number  like 
that.  It  is  making  progress;  on  Tuesday  of  this  week,  it  was 
voted  13  to  10,  in  our  favor,  out  of  the  Public  Works  Commission 
at  the  Department  of  Interior  and  it  is  now  scheduled,  without  a 
date  established  to  go  to  the  full  Interior  hearing.  We  believe 
we  will  receive  favorable  action.  That's  at  the  federal  level. 

At  The  state  level  we  liave  been  active  and  in  each  . f the  states 
that  we  , as  of  this  monent,  we  liave  the  right  of  eminent 

domain  which  means  the  ''i^ht  to  condtsiii  pru|  t*rl.y,  ir  you  wiil, 
private  property,  and  place  the  pipeline  after  paying  proper 
compe^nsat ion  to  tlie  land  owners.  Hie  saim*  right  would  give  us 
the  right  to  cross  the  railroad,  and  we  liave  tliat  right  in  the 
states  of  Wyoming,  Oklahoma,  Texas,  Arkansas  and  Louisiana.  In 
Kansas  and  Nebraska  we  are  active  in  the  legislature. 

On  the  grass  roots  level,  we  call  the  window  program,  we  have 
sued  the  railroads  on  70  different  occasions  to  cross  their  rights 
(the  rights  that  they  s;iy  they  have).  These  rights  were  provided 
them  in  the  Act  of  18b2  and  again  in  1H7S  wlien  our  transcontinental 
rail  system  was  built.  I think  tiu*  roest  important  ruling  was  a 
summary  judgement,  issued  by  Judge  Bremmer  in  Cheyenne,  the  13th 
Federal  Court,  which  said  that  the  intent  of  those  Acts  was  not  to 
build  a b;  rr  ter  across  our  nation  but  to  pn»vide  a means  coiimM-t- 
ing  the  East  and  West.  We  liave  won  all  but  H o£  the  70  cases,  one 
of  them,  a UP  crossing  5.s  being  appealed.  We  anticipate  we  will 
enter  a consent  decree  with  one  of  the  major  railroads  on  three 
of  the  crossings  and  my  current  projection  is  that, 

by  mid-year,  we  will  have  all  of  the  railroad  crossings  we  need 
because  of  the  actions  of  the  Federal  Courts. 
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ZIERIKG 

l*ia  from  the  California  Energy  Coaiaiission*  I have  one  question  on 
railroads  and  one  question  on  slurries.  The  question  on  railroads 
regards  a recent  task  force  report,  out  of  the  Department  of 
Transporation^  idiich  pointed  <nit  that  much  of  the  western  railroad 
network  was  constructed  to  carry  grain  shipments.  Therefore,  most 
of  the  track  (or  a good  part  of  th^  track)  is  abcnit  90  pound 
weight.  The  report  suggested  that  more  appropriate  weight  for 
coal  transport  would  be  130  pounds.  I would  like  to  ask  Mr.  Guerin 
how  much  of  the  SP  system  is  of  insuffxci^t  weight  to  carry  heavy 
coal  train  traffic.  Hhat  can  the  coaqiany  do  about  that  and  has  he 
any  observations  on  the  general  state  of  western  railroads  to 
carry  this  kind  cf  traffic. 

The  other  question  is  on  slurry  pipelines  and  it  se^is  to  me 
that  cme  of  the  problens  in  using  a slurry  pipeline  in  California 
is  that  they  require  a large  throughput  of  coal.  The  OTA  study 
estiBiated  roughly  that  17  million  tons  of  coal  would  be  required 
from  Utah  to  California  yearly  to  justify  construction  of  a slurry 
pipeline.  That  means  that  you  have  to  have  a very  concentrated 
source  of  coal  and  also  a very  concentrated  use  pattern  in 
Clallfonila.  I would  like  to  hear  romments  either  from  the  panc*l 
or  from  the  audience  on  the  problems  of  getting  that  kind  of 
concentrated  source  of  coal.  Al«u>,  would  concentrated  use,  say 
17  million  tons  in  one  area,  cause  serious  air  pollution  problems? 

The  other  question  is  that,  if  in  fact,  it  would  cause  air 
pollution  problems,  can  you  subdivide  pipelines.  Could  you  run 
feeder  lines  to  various  locations  in  the  State? 

FRANK  GUERIN 

Insofar  as  the  90  pound  rail  is  concerned.  Southern  Pacific 
has  not  used  this  weight  rail  on  their  main  lines  for  probably 
20  years*  As  a matter  of  fact,  it  has  been  taken  out  of  our 
main  lines  and  most  of  it  re-used  in  secondary  sidings  or 
industrial  development  spurs.  I would  say  that  for  the  mo'it  part, 
Che  main  line  networks  of  Southern  Pacific  and  the  othc4  major 
Western  railroads,  such  as  the  Santa  Fe  and  UP,  are  now  comprised 
of  119  to  136  pound  rail*  Only  136  pound  continuous  welded  rail, 
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which  is  very  efficient  and  long  lasting*  is  being  used  for  all 
nsw  trackage  being  laid  at  this  tieie.  Southern  Pacific*  at  last 
figure*hatl  close  to  6*000  miles  of  welded  rail  in  place  of  Its 
system  of  13*000  miles  extending  from  Portland*  Oregon  to  St*  Louis, 

I am  not  acquainted  with  the  study  you  h.'^ve*  but  when  you  say 
Western  railroads*  you  are  caking  in  quite  a few  orhers  and  I 
cannot  speak  for  them,  ii:  is  ray  considered  fudgeraent*  however* 
that  the  major  Western  lines  I have  mentioned*  i,e«*  Santa  Fe» 

UP  and  ourselves*  have  a very  good*  modern  rail  system, 

ORSON  AHDE ISON 

John  Lynch*  voujd  you  like  to  respond  to  the  second  question? 

JOHN  LYNCH 

I don't  have  any  difficulty  with  what  the  gentleman  says,  17 
million  - let  me  start  it  this  way,  1 saw  a map  on  the  wall  and 
it  showed  where  the  coal  was.  The  concept,  that  we  believe  in* 
is  that  you  do  have  to  liave  a concentration  of  coal  source. 

Whether  it  be  Utah  or  Wyoming,  that  to  be  seen.  It  depends 

on  what  the  contracts  are. 

As  far  as  17  million  tons  of  coal,  according  to  tlie  numbers 
T've  heard  this  morning,  there  is  more  than  adequate  market  for  a 
coal  slurry  line*  if  17  million  tons  is  the  kev  number. 

Can  you  distribute  the  coal  once  it  gets  to  California?  The 
answer  is  yes.  The  concept  that  we  have  advances  in  the  Mississippi 
Basin  's  a line  that  f^sseiU  f al ! v Is  f lu‘  main  Ifni*  to  Central 
Arkansas  near  While  Kltit  I , and  I hen  the  line  would  lilliittaie  and 
head  south  to  Baton  Rouge  and  would  east  to  power  plant  sites 
south  of  Memphis,  That  is  our  concept.  You  could  : : if 

you  will,  you  can  drop  off  en  route  if  you  wish. 
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PRKEDING  PM®  BLANK  NOT  FUMfiD 


INTRODUCTION 


BY 


JON  VEIGEL 
STATE  OF  CALIFORNIA 
ENERGY  RESOURCES  ORISERVATKRI 
AND 

DEVELOPMENT  COMMISSION 


Your  program  lists  Wilson  Clark  of  the  Governor’s  Office  in  California 
as  chairing  this  session • Those  of  you  that  know  Wilson  will  know  that 
I'm  not  Wilson  Clark^  nor  am  I his  clone.  I am  in  this  reincarnation 
anyway  ^on  Veigel.  I work  with  the  Energy  Commission  in  alternative 
energy  areas. 

We  are  here  today  to  talk  about  the  viewpoints  of  neighboring  states. 
The  decision  to  title  this  session'Viewpoints"  is  perfectly  appropriate. 

In  fact  each  session  could  well  have  been  named  that.  We've  heard  the 
viewpoints  of  the  State  of  California,  the  Federal  Government,  various 
utilities,  different  industries,  the  Sierra  Club,  etc.  Obviously,  the 
viewpoint  from  each  cf  these  perspectives  is  different.  I believe  that 
all  of  us  often  operate  from  an  implicit  position  that  since  solutions 
to  problems  in  our  own  area  of  expertise  are  somehow  more  complex  than 
our  view  of  solutions  in  the  other  areas,  it  is  almost  the  duty  of  the 
other  actors  who  make  decisions  to  recognize  this  and  consequently  be 
the  most  accommodating  in  their  solutions.  Both  by  solving  their  problems 
without  creating  any  for  us,  and  simultaneously  gratefully  solving  the  new 
problems  that  our  solutions  have  created  for  them. 

We  see  this  even  in  this  conference  in  the  continuation  of  the 
convcntionnl  wisdom  that  if  only  we  answer  the  economic  questions,  the 
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technological  quest  ions » and  to  a lesser  extent  the  microscopic 
environmental  concerns » then  development  can  proceed  • 

Generally  speakings  although  this  conference  has  been  the  exception 
to  the  rtile»  energy  statistics  are  used  to  justify  one  position  or  another 
and  my  view  of  statistics  is  that  they  are  often  used  as  a drunk  uses  a 
lamppost-for  support  rather  than  for  illumination. 

It  seems  that  in  the  inevitable  nature  of  things  that  states  are 
always  the  last  and  the  least  considered9  yet  they  also  are  inevitably 
in  essential  control  of  firsts  whether  or  not  a particular  energy 
development  will  occur » and  then^  if  the  answer  is  yes,  controlling 
the  detailed  questioning  of  how  and  when  such  development  will  occur. 

The  dimensions  of  the  polarization  associated  with  questions  of 
state  iavol*’emc.at  can  be  illustrated  by  noting  that  one  extreme  is  the 
position  that  states  rights  control  to  the  point  that  regardless  of 
national  context  all  development  can  be  totally  denied.  At  the  other 
extreme  is  the  view  that  state  circumstances  are  irrevelant  when  national 
energy  policies  are  formulated.  Both  extremes  are  untenable  in 
realistic  view.  Ihough  no  state  wants  to  become  Just  the  energy  province 
of  the  rest  of  the  nation  with  the  attendant  detrimental  consequences  as 
historically  shown  by  the  current  problems  of  West  Virginia  and  Oklahoma, 
neither  do  any  states  accept  the  accusuation  too  easily  made  that  they 
are  antidevelopment.  Obviously  we  need  to  searcl  ~r  the  satisfactory 
rather  than  the  optimal  solution;  solutions  will  allow  a state  to  meet 
both  its  national  responsibilities  and  its  responsibilities  to  its  own 
citizens. 

We  are  going  to  hear  today  from  a variety  of  states  that  are  important 
to  California.  You  may  hear  similar  comments  from  the  different  states. 

I have  asked  them  to  do  so  where  appropriate  since  it  will  more  emphatically 
underline  their  common  problems.  The  structure  I would  like  to  operate  from 
today,  again  given  our  shortened  time  here,  is  to  ask  each  of  the  panel 
members  to  talk  for  five  or  8 minutes  up  here.  At  the  conclusion  of  all 
of  their  initial  comments  to  ask  for  comments  from  the  panel  on  each  other’s 
presentation,  to  ooen  it  up  for  questions  from  the  floor,  and  finally  to 
reserve  enough  time  so  that  the  panelists  can  make  individual  summing  comments 
if  they  so  choose  before  we  end  today.  Rather  than  having  to  establish  some 
priority  order  for  calling  the  states  I will  Just  call  them  In  the  order  that 
they  are  listed  in  your  program. 


38 


COAL  TRANSPORTATION: 


1HE  VIEW  PROH  COLORADO 


ORIGINAL  RAGE  to 


HArttn  Robbins 


lUrertor 

Colorado  Energy  Research  Institute 


For  those  of  you  who  are  not  familiar  with  the 
Colorado  coal  situtation*  let  me  give  you  a very 
fast  review  of  what  It  Is.  Colorado  Is  a coal  rich 
state,  it  has  resources  of  approximately  230  bil- 
lion tons  which  represents  lOZ  of  tlie  nation's 
total.  Host  of  this  can  be  mined  only  on  an  under- 
gnutml  basis,  although  the  present  mining  is  split 
almost  equally  between  surface  and  ground  mining. 
Present  production  runs  about  12  million  tons  a 
year  and  estimates  within  the  next  2 or  3 years 
are  that  it  might  go  to  30  or  34  million  tons  a 
year.  As  a supplier  to  Catlfomia.  we  are  probably 
a marginal  supp?  iei  at  best;  most  of  the  Colorado 
coal  will  probably  wove  east  and  south  to  Texas  to 
Missouri  and  other  states  east  of  «s. 

However,  the  situation  in  relationship  to  us  and 
California  is  one  that  we  view  as  a Rocky  Mountain 
state  with  a set  of  very,  very  severe  problems, 
concemlng  the  rate  of  development  and  the  kind  of 
development  chat  will  occur  in  Colorado  and  the 
concern  that  is  expressed  both  by  the  Legislature 
and  the  Governor  of  the  State.  They  have  both 
made  it  abundantly  clear  that  under  no  circum- 
stances will  the  * allow  Colorado  to  become  an 
energy  colony  of  the  rest  of  the  nation.  The 
kinds  of  words  chat  have  been  used  both  around  this 
meeting  and  that  we  hear  very  regularly  are  those 
that  are  absolutely  complete  colonial Ism.  The 
belief  wc  now  have  Is  thal  stales  rights  did  not 
die  with  Orville  Taubus.  There  are  new  sets  of 
coalitions  occurring  In  the  State  of  Colorado  that 
are  directly  addressing  these  Issues  of  how  we  can 
determine  our  own  futures,  rather  than  these 
futures  being  determined  by  people  in  Houston,  or 
in  Washington  or  in  Sacramento.  This  is  a much 
more  serious  problem  than  I think  many  of  the  peo- 
ple around  at  this  meeting  realize.  The  nature  of 
energy  production  In  a western  state  like  Colorado 
is  such  that  the  power  base  is  highly  distributed. 
It  Is  not  I'entral  ized,  the  Governor  does  not  have 
that  «mrb  control  nor  docs  the  LeglHlature.  H 
giK's  down  to  a very,  very  tow  level -county  eommls- 
siojUTs,  town  rounsels,  Energy  development  can  be 
srotfhed  anywhere  along  the  line  and  the  attitude 
that  is  Increasingly  hemming  apparent  here  is 
us  and  them.  It  is  primarily  directed  against 
Washington  because  so  much  of  the  land  in  Colorado 
Is  owned  by  the  Federal  Government;  the  Bureau  of 
Land  Management  controls  much  of  the  coal  leasing 
In  the  State  and  what  has  occurred  is  that  for  the 
first  time  B1.M  now  has  signed  a letter  (»f  intent 

NOTE: 


Chat  all  new  leases  for  c€»al  must  be  signed  by  the 
Governor  as  well  as  by  BiM.  This  is  a tremendous 
aim>uni  of  power  that  has  been  put  back  Into  the 
hands  of  Che  State  and  this  means  that  there  are 
questions  that  are  being  raised  In  Colorado  regard- 
ing idiat  kind  of  development  we  want,  where  it  will 
occur  and  at  what  rate  It  will  occur. 

Underlying  all  of  this  is  an  issue  of  water.  If 
Mr.  Lynch  Is  in  the  audience  I have  to  say  that  I 
was  quite  surprised  that  he  talked  about  a slurry 
coal  pipeline  without  ever  once  mentioning  the  word 
water,  which  Is  the  only  major  policy  iasue  as  far 
as  the  people  of  Colorado  are  concerned.  Tliere 
were  several  pipelines  that  have  been  proposed  i i 
Colorado.  The  Governor  has  said  he  will  not  allow 
water  to  be  mined  in  the  State  and  moved  outside. 
What  power  the  Governor  has  is  hard  to  determine, 
but  there  are  all  kinds  of  nit  picking  little  ways 
that  a state  can  enter  In  to  prevent  development 
occurring,  as  people  here  well  know. 

I’ve  tried  to  give  you  a pervasive  attitude  that 
is  growing.  It  is  bringing  conservsciv*»s  and  lib- 
erals into  the  same  camp,  it  is  bringing  ranchers 
and  the  Sierra  Club  together  and  it  is  not  an  anti- 
development  attitude.  It  is  a very  strong  pro- 
development  legislature  and  yet  they’re  questioning 
what  they  consider  to  be  the  arrogance  of  Hashing- 
ton  and  everybody  is  running  against  Washington, 
which  means  that  they  are  running  against  coal 
Vvelopment,  if  it  occurs  In  a certain  way.  People 
.ave  got  to  see  what  Craig,  Colorado  looks  like  to 
understand  the  meaning  of  a Boom  Town,  of  what 
economic  development  means  out  there,  I use  the 
same  thing  with  Wyoming,  you  have  to  see  Gillette, 
Wyoming  to  understand  what  it  Is.  There  is  no 
water  out  there,  there  are  towns  that  exist  out  Ir 
the  middle  of  a highly  semlarld  area,  with  their 
own  community,  their  own  infrastructures  which 
people  are  very  concerneu  about  us  having  to  pay 
the  cost,  for  benefits  that  will  be  sustained  else- 
where; that  includes  California. 

Uist  night's  program  was  perfectly  dear.  The 
speaker  suggested  forming  an  organ Izathm  i»f  coal 
producing  states.  He  literally  w«ts  seeing  this  as 
an  economic  war  between  the  haves  and  the  have 
nots.  He  was  stating  the  grounds  upon  It  and  I'm 
afraid  that  is  exactly  what  it  will  come  to.  It  is 
a fear  ^ “cause  that  is  not  the  way  answers  are 
arrived  at. 


A writt<»n  version  of  this  presentation  was  not  available  at  the  tinu*  of 
printing.  Ihis  text  was  prepared  by  the  Jet  Propulsion  Laboratory 
from  tape  recordings  of  the  Conference  proceedings. 
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COAL  USE  IN  CALlFORNIii 


VIEV*  JINT  FROM  UTAH 


Reed  Searle 


Director 

Utah  Energy  Conservation  an<* 
De‘*'elopment  Council 


*niis  raoming,  as  I entered  the  hallway,  some- 
body grabbed  me  by  the  shoulder  and  said,  "Hey,  do 
you  know  what  the  Polish  energy  policy  is?”  I pre- 
pared myself  for  a good  Pollock  joke  and  I said, 
"No,  what  is  it."  He  said,  "It  is  the  same  as 
ours."  With  regard  to  Utah  puMcy  for  coal  to 
California,  that  is  about  wh«.'^«>  via:  stand  - at  a 
rather  unsophisticated  policy  si,,K<nuent.  So  my 
comments  are  not  official  State  policy,  but  are 
sort  of  an  assessment  of  ti  • general  feeling  of  the 
Governor,  the  Legislature,  the  Energy  Office  and 
the  State  of  Utah.  Of  course,  I think  Governor 
Brown  told  you  that  the  State  of  Utah  had  joined 
California's  Energy  Commission  in  doing  some  joint 
studies  to  help  the  State  of  Utah  develop  a more 
sophisticated  policy  with  regard  to  the  exportation 
of  electricity  to  California  and  the  exportation  of 
coal  to  California.  At  the  same  time  Utah  will 
provide  C.i  I I forti  I a with  Si>me  ahItUy  to  iiClllxe 
co;i I froiii  (‘a 1 1 1 orii la  nr  In  cuiisiimt'  Utali  In 

Cal  Ifomla. 

Utah  is  ranked  14th  In  the  United  States  in 
total  estimated  undeveloped  coal  reserves  at  about 
23  billion  tons  of  coal.  The  vast  majority  of  that 
is  underground  deep  coal  mine  coal.  91%  of  Utah's 
coal  reserves  are  located  in  three  fields.  The 
Kapalrowitz  Plateau  coal  field  in  the  southern 
part  of  the  state,  the  Wasatch  Plateau  and  the 
‘ield  In  the  Carbon  Emery  area,  located  In  tlie 
central  part  of  the  State.  The  Kapalrowitz  Coal 
/ield,  wlifch  I think  Is  the  largest  untapped  coal 
reserve  in  probably  the  United  States,  and  perhaps 
in  the  world,  unless  there  are  some  fields  in 
Alaska  that  may  yet  prove  to  be  larger.  It  is  lo- 
cated quite  close  to  the  State  of  California. 

It  is  in  the  southwestern  part  of  the  State  and  to 
date  it  has  not  been  tapped.  No  production  has 
occured,  or  is  likely  to  occur  in  the  near  future 
on  that  field  and  as  has  been  pointed  out  to  you 
today,  there  will  * to  be  substantial  commit- 
ments of  coal  fro  plateau  before  It  cvir  b<‘ 

cconorolcul  ly  mlncc  aiisc  of  the  need  for  some 
very  expensive  transportation  systems  out  of  that 
area.  About  half  of  the  coal  produced  In  the  State 
of  Utah  is  consumed  in  the  State,  the  other  half 
is  exported.  We  export  coal  to  17  states  in  the 
United  States,  all  the  way  from  Florida  to  Washing- 
ton and  we  export  a small  amount  of  coal  to  Japan 
and  a couple  of  other  foreign  nations  because  of 
its  special  quality. 


California  uses  Utah  coal  now  to  fuel  some  steel 
mills  and  some  other  industrial  users  including 
some  cement  factories. 

As  a result  of  the  best  available  control  tech- 
nology requirement,  however,  the  demand  for  low 
BTU  Utah  coal  in  the  eastern  part  of  the  state  has 
been  .ubstantially  diminished.  Utah  now  perceives 
its  major  potential  export  market  to  be  Nevaoa  and 
California.  Most  of  Utah  coal  is  owned  by  the 
Federal  Government,  with  the  ownership  percentage 
ranging  from  a low  of  39%  outfield  in  the  south- 
western part  of  the  State  to  91%  of  the  ^pairowitz 
field  in  the  same  general  area. 

There  are  presently  199  Federal  coal  leases  in 
Utah  and  only  about  20  of  those  are  operating.  I'm 
aware  of  about  38  preference  lease  applications 
for  additional  leasing  in  the  State  of  Utah,  lands 
which  contain  about  1.4  billion  tons  of  recover- 
able* e'Oiil  r«*Hi*rvi*H.  All  t»r  IheMi*  ;ippl  leal  Ions  have 
been  on  file  lor  » he  l;isl  9 years  :iiitl  no  ;i:*|  Ion 
has  been  taken  by  the  Federal  (Government.  Tl'ere 
have  been  court  battles,  a recent  decision,  Hughes 
versus  NRDC,  allowed  the  processing  of  a lew  of 
those,  but  did  not  allow  for  the  anproval  of  those 
applications.  Coal  leasing  in  the  State  of  Utah 
has  been  at  a dead  standstill  for  the  past  7 year:? 
and  even  2 years  prior  to  that  there  was  very 
little  coal  teasing  that  occurred. 

The  Intermountain  Project,  which  you  iiavc  heard 
Is  being  proposed  for  the  central  western  portion 
of  the  state,  will  produce  3000  megawatts  of  elec- 
tricity upwards  of  75%,  more  likely  65%,  of  that 
power  will  come  to  the  State  of  California.  After 
that  the  State  of  Utoh  will  not  consider  construct- 
ing any  more  power  plants  in  the  state  for  expor- 
tation of  power  to  California  until  the  study, 

I have  been  Informed,  has  been  completed  and  a 
policy  established  about  whether  or  not  we  will 
continue  to  export  electric! cy  to  California.  The 
issue  with  regard  to  shipping  to  Californita  is 
shipping  Utah  water  by  wire  In  California.  Some- 
body asked  me  to  comment  on  that.  We  don't  have 
very  much  water  in  Utah.  We  have  a very  adversary 
position  with  regard  to  California  and  Colorado 
River  water.  Coal  slurry  pipelines  will  not  be 
built  1-  the  State  of  Utah  to  Calif c'^nia  unless 
there  is  a guarantee  that  the  water  will  be  re- 
turned to  the  State  of  Utah  or  that  some  type  of  an 
exchange  agreement  will  happen.  So  far  we  haven't 
figured  out  a way  to  do  either  one  of  thoae,  unless 
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you  actually  build  tuo  pipelines  side  by  side  sod 
you  literally  ship  the  uater  bark  on  the  save 
right  of  uay. 

Current  coal  reserves  now  ava*lable  from  Utah 
oKil  fit* Ids  are  rtanprlsetl  nf  less  than  2 hundred 
nilll«n  tons  classified  as  desirable.  Hiai  neans 

as  low  sulphur  coal.  It  Is  lilglt  lieat  value 
liN^a^ed  in  tlie  accessible  areas  and  furwatioos. 
About  A hundred  all  lion  cons  are  also  available  but 
we  have  classified  those  as  high  sulphur  coal, 
difficult,  expensive  access,  location  in  thin  or 
■slcrple  seans  or  in  fractured  rone  fotnations. 

UithouL  considering  plans  of  t*tah  power  and 
light  for  other  than  those  planned  now  b>  the 
IPf  sponsors  and  hy  Utah  Power  and  Li^t,  in  that 
sane  region  for  an  additional  2000  or  3000 
watts,  t'  re  Is  not  now  in  the  Jtate  of  Utah 
*<rrentl^  available  coal  supplies  for  long  tem 
contr^^cts  to  Meet  the  deanmls  in  Utah.  If  the 
State  Utah  is  to  provide  or  Is  to  support 
exportation  of  coal  Co  California,  Ic  seess  to  be 
iaperative  that  lands  In  toe  state  that  do  contain 
low  sulphur,  high  BIU  coal  in  areas  th^**  are  read- 
ily accessible  for  transportation  be  nade  available 
for  leasing  throng  ros|ietitive  bidding  by  the 
Oepartnent  of  Interior  or  that  the  DeparCnent  of 
Interior  allot*  lease  holders  i n the  State  of  Utah 
to  exchange  leases  that  are  now  in  exlster.ee  for 
non-leased  areas  which  the  state  wild  like  to  see 
under  lease. 

Preiininary  analyses  of  potential  power  plant 
sites  within  the  state  have  indicated  that  there 
are  sufficient  areas  in  the  state  to  build  the 
poL^or  generation  capacity  that  we  expect  to  be 
requir^  by  the  State  through  the  year  2010.  These 
potential  sites,  ^11  of  then  are  clustered  in 
^Miut  a IS  nile  'lUe  belt  frosi  east  to  west  of  the 
state,  fron  this  Llndo  area  on  the  west  over  to 
the  Creen  River  and  Trice  on  the  eastern  part  of 
the  state;  however,  the  present  review  by  federal 
agencies  of  print tive  areas,  national  aonunents 
and  areas  for  potential  class  ID  redesignation 
■ay  well  eliminate  some  of  those  plant  construction 
sites.  Also  forthcoming  clean  air  regulations  on 
visibility  and  nitrogen  oxides  *.'e  likely  to  cause 
difficulty  with  some  of  the  sites.  A project  which 
re«*enllv  received  preliminary  green  light  from 
both  the  state  agencies  and  the  federal  agencies 
is  now  in  apparent  trouble  because  some  biologists 
have  added  two  more  fish  species,  the  bonytailed 
chub  and  the  razorback  sucker  to  the  erdangered 


species  list  and  it  is  very  likely  that  those 
endangered  species  msy  well  prevent  the  development 
of  the  water  project  necessary  for  that  power 
plant  project. 

Another  tlsh,  the  Iknaid  Fin  Minnow  in  the  Virgin 
River  has  delayed  for  over  2 jrears,  a 30fl  megawatt 
plant  iu  the  southiiestem  comer  of  the  State  of 
Utsh  and  a ISOO  megawatt  plant  In  the  Las  Vegas 
area  in  Nevada. 

Unless  these  regulatory  roadbl<«cks  can  somehow 
be  removed,  and  water  projects  funded,  Gallfomia 
cannot  count  on  receiving  any  more  electricity 
from  the  State  of  Utah  other  than  what  it  will 
receive  from  the  lotermountain  Rower  Project,  Utah 
has  Joined  vlth  California  is  this  **assessment** 
of  pow*^*  ^t  capacity  in  Utah  and  in  California 
an  assussM.,.*’  of  coal  availability  in  Utah  for 
California.  As  part  of  that  study,  future  coal 
demands  In  both  Utah  and  California  will  attenpt 
to  be  assessed  and  a determination  made  abomt 
whether  or  not  Utah  can  or  will  export  coal,  or 
possibly  even  electricity,  to  Cafifomia. 

In  suMsry.  lack  of  fcderc’  ,oaI  leasing 
prograns  or  coal  leasing  exchange  programs,  the 
usdasgered  Species  Act,  BUI  oildemess  review, 
probiesB  in  developing  a short  water  supply,  all 
inpede  substantially  Utah*s  ability  to  develop  its 
«nm  resources  and  in  particular  its  ability  to 
share  those  resources  with  other  states. 

Utah  woii*t  take  an  isolationist  position  if  It 
can  neet  its  own  requir^nents.  Ue  find  ourselves, 
however,  with  regan!  to  water  and  coal  and  power 
plant  development,  in  what  we  call  a federal 
stralghtjacket.  Ue  hav^  found  in  Ut^  that 
industry  has  been  quite  willing  to  work  with  ns  to 
meer  .he  demands  of  the  State  and  the  requirements 
uf  che  State.  In  fact.  In  some  instances,  they 
have  gone  beyond  wiiat  has  been  required  of  them. 

We  expect  that  industry,  utility  Industries 
especially,  will  do  a good  job  In  protecting  the 
environment  and  financing  without  being  required 
to,  fi*iancing  the  infrastructure  and  taking  care  of 
the  impacts  they  cause.  Finally  Utah,  as  indicated 
b**fore,  will  not  build  additional  power  plants  for 
Cillfomia  If  such  plants  can  he  built  within  the 
State  of  Caltfomta  and  neet  the  ssame  regulatlmm. 
lCi*i  will  Utah  slurry  .'oal  to  lUillfornIa  unless 
the  policy  of  water  exchange  t^  Implemented. 


tu» 
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NOTE:  A writ*  versio..  of  this  presentation  was  noi  available  at  thr*  liim 

print  in,  Thi«  text  was  prepared  by  the  Jet  Propulsion  Uaboratory 

from  • recordings  oC  the  Conference  proceedings. 
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oou.  USE  ran  califoiima 


viKuniiitr  mm  ABinmA 

Tom  Lynch 

Arizona  Eia^rgy  Progrnns  Office 


Hf  timction  here  today  is  to  coatrihvte  sonc 
Arisons  vicMpoints,  sons  of  the  topics  discossed 
here  at  the  conference  and  perhaps  the  t.st  way  to 
begin  that  Is  to  point  out  soar  very  inportant 
characteristics  that  Arizona  shares  with  California 
Ue  have  sone  Denocrats  and  Eepid»liians.  W 
have  zone  grouth  advocat«s«  «onr  -nvironnentalists. 
none  technologists*  sane  futura.^^K.  even  have  a 
Tew  who  would  llhc  lo  repeal  ni»st  oi  what  has 
occurred  in  the  last  half  of  the  :^th  century. 

He  siso  are  seeking  a balanced  solution  to  this 
pressing  prohlen  of  ener^  supply  and  denand*  aud 
«ie  are  doing  it  as  are  the  other  states  in  a very 
conplicated  econonic  and  social  envlronneot.  Soni' 
of  the  positive  aspects  that  Arizona  can  bring  to 
solotion  of  energy  problens  arc  substantial  mal 
deposits  in  the  Four  Comers  area*  a good  poten- 
tial for  geotUr mil  energy*  none  recently  inprovlng 
prospects  for  uraniun  developnent*  a limited  potei.- 
tlal  for  increased  hydroelectric  generation.  How- 
ever* this  is  shared  with  a nunber  of  upper  and 
lower  Colorado  River  Basin  states*  so  tha«^  it*s 
role  remains  to  be  seen.  Last  but  not  least*  there 
is  an  abundant  solar  energy  potential*  here  again 
that  is  off  in  the  future.  On  a less  encouraging 
note  we  :irc  also  painfully  aware  of  some  of  the 
pressing  limitations  of  our  future  ability  to  pro* 
vide  the  energy  that  our  dynamic  growing  economy 
will  demand.  For  the  past  decade  Arizona  has  been 
at  or  near  the  national  top  in  growth  rates*  90 
even  if  we  do  succeed  in  reducing  per  capita  energy 
demands*  m>re  energy  will  be  required  to  Sk>et  our 
rapidly  cx|.*nding  population  and  our  growing  ectvio* 
nlc  base.  Throughout  the  history  of  Arizona*  mter 
has  been  an  urgent  concern.  Hot  too  many  years  ago 
these  conflicting  claims  for  water  were  settled 
with  a nix  gun.  Fortiinatelv,  wt»  miw  have  develtqwnl 
iH'tter  netliodx  of  scuttling  ihese  tent  lams*  hut 
the  fan  remalm*  that  tlM*y  si  ill  arc  aw'curtng. 
lie  are  n«>w  mining  several  ml  II  tarn  aa're-feet  a*f 
water  each  year  that  takes  cent  tit  tes  to  replace  for 
r**?r  existing  uses.  Any  additt0n.1l  energy  produc- 
tion will  require  tradeoffs  between  new  existing 
water  uses  and  those  of  energy  production.  The 
cost  of  water  Is  Increasing  at  an  alarming  rate  and 
it  may  make  ime(or.>ni'  some  af  the  current  tiges  of 
water;  pi^rhaps  therein  lies  pan  of  the  solution. 

To  complete  the  summary  of  malor  energy  concerns 
you  have  to  add  one  more  that  we  share  with 
California.  Ihat  is  the  air  quality.  He  in 
Arizona  have  a priceless  heritage  of  clean  air  and 


open  space*  that  is  a basis  not  only  for  our 
iSiique  Arizona  lifestyle*  but  also  one  of  the 
second  in  fact  the  second  largest  segment  of  our 
economic  activity*  that  of  tourism.  He  are  very 
amch  comcemed  that  this  situtation*  which  Is 
important  both  to  our  social  and  econumir  lifestyle 
Is  preserved. 

In  stmmary*  I bellcee  that  Arizona  brings 
essentially  the  same  concerns  to  the  solution  of 
energy  problems  that  «Hir  neighbors  have.  He 
recognize  on  hotn  a regional  and  national  basis 
we*  re  highly  interdependent  and  1 think  Arizona 
will  do  its  best  to  navigate*  help  navigate*  this 
leaky  boat  that  we  all  find  .uirselves  riding. 


NOTi  r A n v«  rsi«»n  «»f  ih  s pr*  s«-niati«>n  n 

not  avail  abl «'  .it  t h«-  t im<  of  pr  1 nt  ing. 
This  text  n as  pr«  pared  b\  th«  Ji  t Pro- 
pul Sion  I .abor  ili>r v from  ia«l«  r«  01  r dings 
rtf  the  l^>nfer«  nc«  proCt*dmg«, 
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VtEWP<miT  OF  CAUFORMlA*S  NEIGHBORING  STATES 


Nick  F rankliii 

Secretary^  Energy  and  Minerals  Department 
State  of  New  Mexico 


It  is  a pleasure  to  be  here  today  and  to  have  the 
opportunity  to  share  with  dkose  of  you  here  from 
California  as  well  as  from  neighboring  states  some 
of  New  Mexico's  views  oo  increased  coal  use  for 
California. 

You  may  not  be  aware  of  this  but  there  are 
those  around  the  country  and  particularly  toe 
eastern  seaboard  who  are  less  versed  in  geography 
and  actually  toink  New  Mexico  is  somewhere  south 
of  toe  border*  This  attitede  has  even  been  veriBed 
by  letters  froi  mysterious  federal  agencies  asking 
whether  New  Mexico  is  exporting  this  or  that 
novelty  to  the  United  States*  1 kfiow  of  a woman 
from  Santa  Fe  who  travelled  all  over  Europe  cash* 
ing  checks  with  no  ditficulty.  When  she  returned 
to  toe  U.S*  and  was  passing  through  New  York* 
she  went  to  a ba.  k near  Wall  Street  and  tried  to 
get  some  money  for  shopping*  but  the  teller  took 
one  look  at  her  New  MejBco  check  and  gave  it  hack* 
saying:  "Tm  not  allowed  to  acc^t  foreign 
currency*  ” 

This  all  may  seem  far-fetched  aod  I must  s*iy 
New  Mexico  has  a booming  tourist  business 
whether  toe  tourists  think  toey  are  in  or  out  of  the 
country*  Unfortunately*  however,  it  is  probably 
close  to  toe  truth  that  many*  especially  in  heavily 
populated*  energy  intensive  areas  of  the  country* 
have  little  idea  of  what  role  New  Mexico  plays  in 
providing  their  sources  of  energy.  New  Mexico* 
in  fact*  is  a sigrlfi^rant  producer  of  all  energy 
forms.  The  sUle  ranks  llth  nationally  in  its  total 
coal  reserves  aoo  is  the  I4tb  largest  producer  of 
coal.  IVchaps  more  significantly*  New  Mexico  is 
the  nation's  first  largest  exporter  of  uranium* 
seitir  * largest  exporter  of  electricity*  and  fourth 
largest  exporter  ol  na*'ural  gas. 

After  the  experience  of  flying  into  Los  Angeles 
and  recalling  a trip  to  the  east  coast  las  onto* 

1 have  been  struck  by  the  dichotomy  of  energy  con- 
sumption compared  to  New  Mexico's.  As  1 fly 
over  acres  of  swimming  pools  and  drive  by  miles 
of  neon  signs*  1 am  made  doubly  aware  that  New 
Mexico  and  other  Rocky  Mountain  states  are  about 
to  see  Irentendous  outside  pressure  to  develop 
their  resources*  and  in  some  casea  deplete  them 
in  .•  relatively  short  period  of  tiire*  while  these 
heavily  populated  areas  seem  to  be  flaunting  energy 
as  though  there  is  an  inexhaustible  supply.  1 am 
also  struck  by  the  irony  of  California  experiencing 


an  oil  glut  and  toe  fact  toat  ships  are  going  out  of 
their  way  to  come  to  California  to  pay  a cheaper 
price  for  oU. 

Perhaps  1 am  being  unfair  u>  those  making  a 
conscious  effort  to  conserve  energy  and  use  energy 
efficiently.  1 am  aware  that  even  though  California 
consuikkes  more  energy  than  any  otoer  western 
state*  the  cousumpticu  per  capita  is  low*  Of 
course,  you  also  have  a more  cooperative  climate 
for  energy  use  toan  most  states* 

The  fact  remains  that  energy  intensive  sec- 
tions of  the  country  obviously  expect  to  maintain 
present  or  higher  levels  of  energy  usage  itoUe  at 
toe  same  time  hoping  to  avoid  detrimental  effects, 
instead*  toe  detrimental  effects  are  being  visited 
upon  the  energy  producing  states  of  toe  Rocky 
Mountain  region.  And  while  this  takes  place  at  an 
alarming  pace,  urban  areas  of  the  coasts  toat  have 
a lot  of  political  clout  by  sheer  numbers  continue 
to  be  toe  source  of  greatest  demand  while  putting 
moratoriums  on  environmentally  threatening  foul 
sources  such  as  coal  and  nuclear  energy.  Because* 
however,  of  the  extent  ot  this  pressing  demand 
from  these  areas  and  toe  lack  of  meaningful 
conservation,  the  only  immediate  options  to  aaeet 
toes^  levels  of  demand  arc  the  coal  or  wiclear 
alternatives.  New  Mexico,  it  must  he  remetnber- 
ed.  hasn't  set  toat  pace  and  level  of  And 

it  is  beginninx  to  look  as  though  New  Mexi^  will 
not  have  much  to  say  about  which  opuao  is  chosen 
by  the  large  users  even  though  New  Mexico  arill  be 
a major  supplier  of  the  fuel  sources. 

For  a period  of  years*  Caliiorma  was 
spoiled  by  relativ'ely  inexpensive  and  efficient 
natural  gas  from  New  Mexico  as  wrell  as  from 
Other  states*  California  has  been  responding  to 
some  of  its  air  quality  problems  which  have  beer, 
caused  in  great  part  by  too  m«sity  c;i.rs  chat  have 
been  ana  continue  u>  be  powered  by  inexpensive 
fuel.  One  response  has  been  the  use  of  clean 
natural  gas  imported  from  New  Mexico  and  other 
states* 

The  gas  that  New*  Mexico  furnished  t alifornia 
from  1950  to  1973  would  have  averaged  »ess  than 
13  cents  per  Mcf  at  the  ureUhead.  Converting  that 
to  its  oil  equivalent*  that  urould  be  si»mewhere 
around  71  cents  per  barre*  of  oil.  Oil  itself  was 
$4.  11  per  barrel  in  1973. 
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(TTiuytoiri' aiiii|>  liSw  to  r*  '***\  bi-tt  natural  k^b 
cottlii  havu  buuii  uttud  niu%  li  cffii  iuntly  If  a 

ruallstir  coat  had  been  altaciiod.  U%it  we  calculate 
in  New  Mexico  that  the  lack  of  a fair  price  haa  cost 
the  state  hundreds  of  milUons  of  dollars  in  lost 
severance  taxes  let  al^uie  other  revomies.  And  it 
does  not  help  to  refIn  c ttiat  these  revenues  could 
have  gone  to  raise  New  Mexico  abenre  its  once  49th 
and  now  46lh  in  die  nation  in  ^r  capita  incoms 
tattts*  California*  which  I believe  ranks  ei^di  In 
per  capita  income*  has  paid  even  leas  than  New 
Mexicans  fur  New  Mexico*  s natural  gas* 

That  unfair  relationship  continues  to  exist  in 
many  of  New  Mexico's  exported  resources*  I am 
concerned  that  history  doesn't  repeat  itself  in 
carrying  on  the  natural  gas  experience  to  extensive 
coal  productioit*  Already  there  are  hints  of  this 
condition  with  Utah  expected  to  offer  a $5  equivalent 
in  coal  to  what  would  he  a $14  barrel  of  oil* 

ObviouBty  New  Mexico  recognises  an  obligation 
to  share  Its  abundant  resources.  We  are  noidi  oT 
die  border  aiul  have  no  intention  of  hoarding 
resources  or  of  taxing  unfair  economic  advantage 
of  this  country  that  could  in  the  near  future  be 
brought  to  its  knees  by  the  vagaries  of  surply  and 
demand*  In  foct*  New  Mexico  in  the  past  ^s  gone 
overboard  in  supplying  energy  needs  at  the  expense 
of  great  socioeconomic  impacts  to  communities 
undergoing  boom  and  bust  cycles,  at  the  expense 
of  environmental  degradation*  fr^*^*  rapid  resource 
development*  and  at  die  expen»  ot  water  quality 
and  depletion  of  tremendous  quanut&es  of  our 
scarce  water  resource. 

New  Mexico  furnishes  coal  to  California  pri- 
marily dirou^  coal-generated  electricity* 
California  imported  about  70  percetd  of  die  export- 
able electrical  energy  in  the  West  in  1974* 

Because  natural  gas  has  been  used  up  so  rapidly* 
California  will  represent  a much  larger  electrical 
energy  market  in  the  future  than  was  die  case  in 
1974*  Much  of  the  coal-fired  geoeration  is  devoted 
to  supplying  some  of  the  California  market. 

New  Mexico  uses  about  7 billion  kW  -hr  of 
electricity  while  California  cjnsumes  133  billion 
kW-hr*  ^t  California  imports  20.  3 percent  of  its 
electrical  energy  and  «rxports  none.  New  Mexico, 
on  die  other  h^nd*  imports  none  and  exports 
S9*b  percent* 

I have  what  I think  is  a fairly  good  portrait  of 
production  and  coLsumptfun  in  a graph  showing  the 
position  of  W'estern  States  in  1974  |Fig*  I). 
Unfortunately,  figures  for  1974  are  the  most  cur- 
rent data  I have  available  though  J know  die  picture 
now  is  even  more  dramatic  with  California  expect- 
ing to  seek  more  electricity  from  coal -fired  plants. 
Figure  2 shows  a comparison  between  the  two 
states  of  production  a^  consumption*  The  high 
tower  to  the  right  is  California,  showing  production 
at  about  half  of  consumption.  New  Mexico's  con- 
sumption. however,  is  about  one  third  of  its 
production. 

In  a graph  of  net  energy  balances  of  Western 
States  in  1974  (Fig.  3).  we  can  see  that  New 
Mexico  shows  a surplus  while  California  shows  a 
substantial  deficit.  Of  the  13  Western  States,  only 
Alaska.  Montana.  W'yoming.  and  New  Mexico  show 
a surplus*.  Iliese.  oi  courne.  are  the  states  that 


a replacing  the  most  pressure  fur  rapid  devel«»p- 
meat  of  dieir  energy  resources*  Though  these  arc 
1974  figures*  our  Information  Indicates  that  this 
imbalance  has  become  even  more  dramatic. 

The  increased  development  of  coal  that  is 
planned  will  clearly  have  a great  Impact  on  coat 
producing  states*  Court  testimony*  for  example, 
has  revealed  that  power  plants  in  New  Mexico* 
from  which  most  ii  the  power  is  exported,  cause 
an  estimated  $12  million  of  enviromnental  damage 
a year*  And  yet*  California  Is  receiving  clean 
energy  in  die  form  of  transmitted  electricity  from 
this  power  generation*  Tesdinony  also  revealed 
evidence  that  socioeconomic  problems  caused  by 
the  plants  may  cost  as  much  as  $27  million  to 
remedy.  And  if  these  utilities  were  to  generate 
die  same  amount  of  electricity  at  plants  outside  of 
New  Mexico,  it  would  cost  them  an  additttknal 
$124.  000.  000  annually. 

We  all  know  that  a price  can  not  be  put  on  air 
and  water  quality.  And  water  is  a precious 
resource  in  New  Mexico,  a condition  Californians 
can  vnder stand*  Such  scarcity  makes  coal  slurry 
pipelines  a rather  doubtful  option*  Neverdieless. 
New  Mexicans  have  sought  a means  of  fairly  dis- 
tributing the  burdens  of  productiiNi  and  exportation, 
and  to  assist  in  ameliorating  the  environmental 
and  socioeconomic  impacts. 

In  the  specific  area  of  electrical  generation* 
New  Mexico  enacted  an  electrical  energy  tax  act 
that  provides  tor  an  approximate  2 percent  genera- 
tion tax.  California  utilities  have  re^Moded  hf 
strongly  contesting  this  tax  in  court*  Even  diou^ 
New  Mexico's  State  Supreme  Court  upheld  die  tax* 
opponents  are  expected  to  appeal  it  to  the  U.S. 
Supreme  Court.  Given  the  past  history  of  inex- 
pensive energy  supplied  to  California  by  New 
Mexico  with  die  adverse  socioeconomic  intact 
going  to  New  Mexico,  and  given  the  fact  diat  New 
Mexicans  traditionally  have  paid  more  for  dieir 
own  resources  dian  Californians  have  paid  for 
New  Mexico's  energy  resources,  die  resistance  to 
this  tax  leaves  us  somevdiat  doubtful  of  California's 
intf^ntion  to  share  In  the  burden  of  meeting  die 
nation's  necessary  energy  needs. 

In  fact.  California's  response  to  the  nuclear 
and  coal  options  has  been  to  let  other  states  take 
the  burden.  California  has  a moratorium  on 
nuclear  power  plants  until  the  issue  of  waste  dis- 
posal is  resolved.  Once  again.  New  Mexico  is 
expected  to  pick  up  the  burden  through  a proposed 
nuclear  waste  isolation  pilot  plant,  even  though 
New  Mexico  receives  no  energy  itself  from  nuclear 
power  generation. 

A map  of  scheduled  coal -fired  plant  locations 
(Fig.  4)  as  of  June  30.  1976.  showed  all  the  pro- 
posals for  these  plants  to  he  in  the  Rocky  Mountain 
States  and  none  scheduled  for  California.  A list 
of  coal -fired  electrical  generation  plants  scheduled 
or  under  construction  in  the  II  most-Westem 
States  showed  one  plant  scheduled  for  California 
out  of  5$  plants  even  though  it  is  clear  California 
will  be  receiving  much  of  the  increased  energy  in 
future  years. 

I think,  considering  the  historic  cost  of 
resource  distribution,  the  production -con sumption 
and  the  existing  patterns  of  who  supplies 
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the  resources  hut  receives  the  brunt  of  adverse  And  if  you  want  coal  as  an  option,  we  have  supplies 

effects,  that  California  had  better  take  a closer  of  coal,  but  California  will  have  to  accept  its 

look  at  the  options  available.  I hope  dtat  tike  New  respoosIbiUty  to  share  tiie  burden  by  building 

Mexico  viewpoint  will  have  an  impact  on  your  plants  In  California  and/or  to  share  tiie  costs  of 

decisions  abwt  increased  coal  use  for  California.  adverse  effects  Cram  plants  outside  of  California. 


Figure  1.  Energy  forms  Involved  in  produciicn  and  consumption 

in  Western  States  — 1974 
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Energy  forms  involved  in  production  and  consumption 
in  New  Mexico  and  California  * 1974 
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Figure  4»  Scheduled  coal-fired  plant  locations  in  WINB  member  states  (as  of  June  30,  1976) 
(adopted  from  Western  Systems  Coordinating  Council  April  1976 
listing  of  scheduled  thermal  generation  facilities) 
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STATK  «IK  WYt>HtNi;  lH>smt>N  HKlUVKIItNr.  tNCHKASINi: 
COAL  USE  iN  CALi^'OH  lA 

Lynn  Dickey 

State  Energy  Conservation  Office 
Cheyenne,  Wyoming 


I on  pleased  to  have  this  opportunity 
to  express  Wyoming* s concerns  regarding  a., 
iacrcase  in  the  use  of  coal  in  Califrmia, 
particularly  this  early  in  California*s 
decision-making  process.  The  State  of 
Wyoming  will,  in  all  likelihood,  feel  the 
effects  of  any  decis'.on  to  significantly 
increase  the  amount  of  coal  used  by 
California.  Wyoming  is  one  of  the  nearest 
coal-producing  scates  to  California,  and 
would  siirc^ly  be  considered,  as  it  was  in 
I h«*  IH*I.A  si  iHly  on  for  flu*  l«tis 

An«|flcv:  .IIV.I,  .|S  «i  |iolOiili«il  sitppi  ror. 

Demands  on  Wyoming  coal  arc  increasing 
at  a very  rapid  rate.  Within  the  last 
five  years,  coal  production  in  our  state 
more  than  quadrupled  (from  10  million  tons 
in  1971  to  44  million  last  year)  and  we 
receive  two  to  five  applications  for  large 
new  coal  mines  and  major  mine  expansions 
every  month.  Our  production  of  uranium  is 
growing  at  an  even  store  rapid  pace  <now 
over  3 raillxon  tons  per  year),  and  we  con- 
tinue to  be  a major  producer  of  oil  and 
gas  (J34  million  barrels  and  330  billion 
cubic  feet),  electricity  (3,SOO  MW  per 
year),  trona  (9  million  tons  per  year), 
iron  ore,  and  bentonite. 

Certainly,  economic  growth  is  bene- 
ficial to  any  state,  but  there  is  such  a 
thing  as  too  much  too  fast,  and  that*s 
w)uit*s  happeninq  in  most  of  Wyoming.  The 
itruwtli  vrc'rc  experiencing  is  placing  t re- 
mendous  strain  on  the  state's  communities, 
agricultural  economy,  land,  water,  air  and 
wildlife  resources,  and  way  of  life. 

Wyoming  has  historically  been  a rural 
state,  with  an  economy  based  on  farming 
and  ranching,  tourism,  and  oil  and  gas 
production.  We  have  had  small,  uncrowded 
coimnunities,  with  very  little  crime, 
neighbors  who  know  each  other,  adequate 
services,  and  a very  easy-going  way  of 
life.  In  1970,  we  had  a population  of 
332,000.  Our  two  largest  cities  were  loth 
at  around  40,000.  Most  of  the  population 
centers  in  thi.*  state  had  |x>pulaticns  of 
l>e tween  twe  and  seven  thousand. 

According  to  the  most  recent  census 
figures,  Wyoming  now  has  the  most  rapid 
growth  of  any  state  in  the  Union.  Within 
the  past  five  years,  a number  of  towns  in 
the  mineral -produc; nc|  areas  of  the  state 
have  more  than  doubled  in  {copulation  and 
the  tjrowth  is  not  slowing  down.  That  type 
and  rale  of  growth  c'xceeds  any  community's 
• ihi  I i I y t f>  adf  *ipi,i  1 4*  I y ttii't'l  its  residents' 
neeil::,  .mil  utliTly  .lifers  I hi'  eharacler  of 
any  rural  eoirnmiiiity.  There  h.is  been  a 
I remendoiis  increase  in  I hi.'  amcniitl  of 
crime,  drug  ami  .ilcohol  abuse,  divorce  %incl 
child  abuse  i n t hese  commun i t ics . 


There  is  woefully  inadequate  housing, 
water  and  sewer  systems,  fire  and  police 
protection,  and  an  above-average  inflation 
rate.  And  there  is  substantial  animosity 
between  the  ox>re  conservative,  settled  old 
timers  and  the  highly-paid,  city-oriented 
newcomers. 

Rapid  growth  in  mineral  development 
and  population  also  adversely  affects  the 
agricultural  economy.  Tt  becomes  more  and 

difficutl  l«*  maintain  ait  .ilrc'aily 
marginal  ranch i mi  and  ranntiig  o|H'rat  itsn  as 
the  numbi^r  of  pi*ople  unfamiliar  wilii  such 
operations  increases  and  moves  closer. 

More  gates  are  opened  and  not  reclosed, 
more  fences  are  damaged,  more  wildlife  and 
livestock  are  poached,  more  dofaestic  dog 
packs  destroy  property  and  animals.  And 
the  inflation  rate  in  toms  hits  parti- 
cularly hard  those  whose  income  doesn't 
rise  concomitantly,  primarily  agricultural 
people  and  the  elderly.  In  addition,  agri- 
culture competes  with  the  much  more  well- 
heeled  mineral  industry  for  limited  land 
and  water  resources.  Large  power  plants 
and  proposed  coal  gasification  plants  use 
very  large  quantities  of  water,  which  have 
no  come  from  somewhere.  And  Wyoming  is  a 
semi-arid  state,  with  very  little  available 
water,  particularly  in  dry  years.  Every 
major  stream  state  already  has  more 

claims  on  its  use  than  it  has  water.  It 
follows  that  any  largo  new  demand  for  water 
will  have  to  take  that  water  frexn  the  use 
to  which  it  is  now  made  or  committed. 
Municipal it ies  have  top  priority  on  Wyoming 
water,  and  we  arc  legally  bound  to  our 
water  commitments  to  downscream  states. 

So,  additional  water  for  the  mineral 
industry  will  continue  to  remove  water 
from  agricultural  and  in-stream  uses. 

Wyoming's  clean  air  and  water  also,  of 
coir;jc,  are  deteriorating  with  the  increase 
ir«  mines,  power  plants  and  other  industrial 
development,  due  to  depletion  and  to  in- 
rreased  discharges  and  emissions.  So  our 
state,  as  we've  known  it,  is  changing,  as 
all  things  must.  But,  as  Wyoming  people 
become  more  aware  of  what  too  rapid  growth 
will  do  to  our  state,  wc  are  placing  more 
and  more  curbs  and  conditions  on  the  type 
and  speed  of  growth  we  will  accept.  Laws 
tv  protect  our  communities  and  our  environ- 
ment are  being  passed  and  strengthened  each 
time  the  legislature  meets. 

The  people  in  Wyoming  realize  that  we 
have  a responsibility  to  help  meet  the 
nation's  logi  t tmali'  I'neniy  nei'd:;.  Pul  we 
also  realize  Ih.ii  tlu'ri'  is  t rem»'Tidfuis  waste 
of  energy  in  ihe  .in 'as  th.it  w.inl  our  coal 
and  uranium,  and  that  include:;  r.i  1i  t urn i a. 
And  we  continue  to  hav'c  a very  lanir 
tourist  trade  every  summer,  much  of  which. 
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I might  add,  come?  from  California. 

People  don*t  coop  then  to  look  at  our 
coal,  so  we  surely  have  to  consider  our 
wide  open  spaces,  our  clean  air  and  water, 
our  abundant  fish  and  wildlife,  and  our 
rural  way  of  life  to  be  important  re- 
sources to  the  nation  as  well.  And  the 
extent  to  which  mineral  development  in- 
creases, is  the  extent  to  which  these  less 
quantifiable  but  at  least  equally  impor- 
tant resources  are  depleted. 

So,  in  an  admittedly  round-about-way, 
this  brings  us  to  the  subject  of  Califor- 
nia, which,  all  things  considered,  should 
probably  increase  its  use  of  coal,  in  the 
short  term.  But  as  the  need  to  conserve 
fossil  fuels  and  the  need  to  minimize 
further  environmental  degradation  in- 
crease, states  like  California  have  an 
additional  and  more  im|H>rtant  responsi- 
bility which  stenis  from  having  a very 
large  population,  and  comparatively  little 
in  the  way  of  fossil  fuel  resources.  That 
responsibility  is  to  achieve  the  nK>st 
ambitious  possible  goals  in  conservation 
of  energy  and  use  of  nondepletable  energy 
sources.  Failure  to  do  so  is  bound  to 
cause  serious,  irreparaL^e  w 'd  unnecessary 
damage  to  states  such  as  *ning  which 
have  abundant  fossil  fuel  resources. 

California  is  surely  doing  as  much  as 
any  other  state  in  the  Union  to  conserve 
energy  and  to  increase  the  use  of  renew- 
able sources  of  energy.  In  any  major 
article  on  what*s  happening  nation-wide 
in  those  areas,  California  is  always 
mentioned.  Cities  such  as  Davis  are 
setting  the  pace  for  community  conserva- 
tion efforts  all  over  the  country. 
t*.i  I I Ittriii.i*.:  Iiiiililimi  ;:l  «l::  .iml 

t.ix  .m*  mil  siii  liy  .iiiy 

other  slate.  AtuJ  the  stale  lias  shown  a 
willingness  to  put  hundreds  of  millions  of 
tax  dollars  into  conservation  and  renew- 
able resources. 

So  it  is  not  my  intention  to  intimate 
that  California  is  lagging  behind  in  these 
areas.  And  1 have,  I*m  sure,  an  under- 
standable reluctance  to  appear  to  be 
telling  Californians  how  they  should  be 
running  their  state. 

But,  since  Wyoming  stands  to  be 
directly  affected  by  California's  deci- 
sions regarding  increased  coal  use,  1 feel 
no  hesitation  to  say  what  would  be  in  our 
state's  best  interests  as  far  as  Califor- 
nia's decision-making  process  is  con- 
cernea.  Two  things: 

First,  in  every  instance  where  a move 
to  coal  is  being  considered,  all  possible 
conservation  and  renewable  resource  alter- 
natives should  be  thoroughly  analyzed 
before  any  decision  is  made.  I'm  sure 
there  arc  differing  views  on  the  recently- 
released  Department  of  Energy  study  on 
California's  potential  for  virtual  energy 
independence  using  existing  "soft"  tech- 


nologies. But  the  study  should  at  least 
point  out  that  theire  are  alternatives  worth 
considering  whenever  an  increase  in  the  use 
of  any  fossil  fuel  is  being  looked  at. 

Second,  to  the  extent  that  coal  use  is 
to  be  increased  in  California,  it  will 
surely  be  easier  on  \.he  coal-producing 
states  if  this  state  will  bear  th^i  burden 
of  converting  as  much  as  possible  of  the 
coal  to  gas  or  electricity  here.  There  is 
significant  damage  being  caused  by  in- 
creased mining  in  our  state  due  to  rapid 
population  increase,  water  depletion,  air 
and  water  quality  degradation,  poor  recla- 
mation potential,  and  social  and  economic 
disruption.  And  there  is  significant 
damage  being  caused  by  coal  transportation. 
Unit  trains  disrupt  our  ccxnmunitiGs  and 
ranching  o|x>rations,  start  vory  tlanuntiiui 
range  fires,  impede  access  to  emergency 
facilities  in  rural  areas,  and  disrupt 
wildlife  movement  patterns;  and  coal  slurry 
pipelines  threaten  to  further  deplete  our 
scarce  water  supply.  But  large  conversion 
facilities  cause  substantially  more  pol- 
lution and  population  increase.  They  use 
much  more  water  than  mining  and  transporta- 
tion do,  and  transmission  lines  cause  dis- 
ruption to  farm  land.  That's  every  bit  as 
serious  as  that  caused  by  trains  to  ranch 
land.  And,  at  this  point,  it  is  the  large 
increase  in  both  mines  and  conversion 
plants  along  with  the  attendant  growth  in 
other  business  and  industry  that  threaten 
to  completely  overwhelm  our  state. 

Those  are  basically  our  positions  and 
suggestions  regarding  increased  coal  use 
in  California.  Again,  I appreciate  the 
op|ifii't  iiiii  ly  lo  pr«'s«*nt  t li«'m  to  you. 
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MONTANA  COAL 

VIEWPOINT  OF  A NEIGHBORING  WESTERN  STATE 

Mike  Stephen 

Montana  Energy  Office 
Helena*  Montana 


ABSTRACT 


The  state  of  Montana  has  vast  reserves  of 
low^sulfur  subbltuminous  and  lignite  coal.  These 
deposits  are  located  in  the  rural  portions  of 
southeastern  Montana.  The  development  of  this 
area  has  a potential  for  expensive  social  impacts* 
air  and  water  pollution,  transportation  problems, 
and  disruption  of  * ildlife  and  their  habitat. 

Options  include  an  orderly  planned  development, 
providing  for  the  so«.iat  concerns,  further  investi- 
gation on  groundwater  conditions,  and  reclamation 
of  the  land  in  disturbed  areas. 

1.  INTRODUCTION 

Although  Montana  has  considerable  coal 
deposits*  most  of  the  reserves  consist  of  sub- 
bituminous  and  lignite  coals.  As  more  current 
studies  become  available*  total  reserves  and  strip- 
pable  reserve  estimates  continue  to  increase. 

Recent  reserve^  estimates  show  about  292- 
billion  tons  of  coal  and  lignite  in  Montana  (177- 
billion  tons  subbltuminous*  2.3-billion  tone 
bituminous  and  112 -billion  tons  lignite)*  Montana 
Bureau  of  Mines  and  Geology  estimate  for  strip- 
pable  subbltuminous  and  lignite  exceed  50  billion 
tons.  One  four -county  area  alone  (Big  Horn* 
Custer*  Powder  River*  Rosebud)  contains  an 
estimated  32 -billion  tons  of  strippable  reserves. 
Coal  seams  vary  from  1 1 to  72  feet. 


II.  COAL  CHARACTERISTICS 

Most  eastern  Montana  coal  deposits  are  rela- 
tively low  in  sulfur  (less  than  one  percent)  and 
have  moderate  to  low  ash  contents.  Heat  contents 
vary  from  S.  830  BTUs  for  lignite  to  9.652  BTUs 
for  subbituminous. 


•Includes  bituminous  beds  greater  than  14  inches 
thick,  lignite  and  subbituminous  beds  greater 
than  30  inches  thick. 


Trace  metal  contents  of  any  given  coal  seam 
are  low  and  do  show  great  variation  over  short 
distances  both  lateral  and  vertical.  Total  sulfur 
content  of  lignite  is  low.  averaging  0.  o percent. 
Eight  trace  elements  (copper,  lead.  zinc,  arsenic, 
cadmium,  mercury,  antimony  and  selenium)  are 
associated  with  pyritic  sulfur  (FeS^)  in  coal. 

UL  COAL  AND  OWNERSHIP  PATTERNS 

Only  in  the  earliest  days  of  homesteading  did 
the  Federal  Government  convey  mineral  and  coal 
rights  with  surface  hotnesteads.  Most  Montana 
homestead  land  sits  over  federally -owned  coal  and 
minerals.  Forty -one  percent  of  Montana's  I46»000 
square  miles  is  under  public  ownership.  Present 
coal  acreages  under  lease  include  36»  000  federal, 
58*000  state*  334.  000  private.  77.  000  Indian*  for  a 
state  total  of  505*  000  acres.  Ownership  varies  in 
each  locality.  In  the  Decker-Birney  area*  federal 
agencies  control  88  percent  of  the  area's  mineral 
estate  and  26  percent  of  the  surface.  Private 
interest  contras  cmly  7 percent  of  the  mineral  and 
69  percent  of  the  surface.  The  Crow  Tribe  of 
Indians  maintain  coal  and  mineral  ownership  in 
the  vast  strip  of  land  adjacent  to  the  Crow  Reser- 
vation and  south  of  the  Yellowstone  River.  Surface 
ownership  is  predominantly  by  non-Indian  ranch- 
ing interests.  The  mining  activity  involves  remov- 
ing Indian  coal  from  beneath  non-^dian  ranch  land. 
The  northern  Cheyenne  Tribe  of  Indians  has  gained 
partial  success  in  petitioning  the  Department  of 
the  hiterior  to  cancel  all  existing  leases  and  pros- 
pecting permits  on  the  Northern  Cheyenne  Reser- 
vation. The  Crow  Tribe  of  Indians  have  initiated 
similar  actions  regarding  leases  on  the  Crow 
Reservation.  Accordingly*  the  status  of  thou- 
sands of  acres  of  Indian  coal  leases  is  uncertain. 

IV.  MARKETING  MONTANA  COAL 

In  1976*  a total  of  2.5-miUion  short  tons  of 
coal  was  used  in  Montana.  Ninety- six  percent  was 
used  by  electric  utilities  (one  third  of  Montana's 
electricity  is  generated  by  fossil  fuels)*  one  per- 
cent by  retail  dealers  and  three  percent  other 
usages.  This  compares  to  26 .4 -million  short 
tons  shipped  out  of  state.  Transportation  costs 
and  the  tax  structures  affect  the  economic  picture 
for  coal  development.  In  Montana  there  are  four 
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onajor  taxes  involvisig  coal:  ui^  ^ 4--ceeda  Tax» 
Resource  Indemnity  Trust  Tax*  Corporate  License 
Tax*  and  the  Coal  Severance  Tax. 

Net  Piroceeds  Tax  - This  tax  Is  ln^K>sed  on  die 
valuation  placed  on  die  net  proceeds  of  the  tniuing 
firm.  The  Class  I property  is  taxed  on  a basis  of 
100  percent  "true  and  full  ^^ue." 

Resource  htdemnity  Trust  Account  Tax  - Tax 
on  value  of  product  extracted.  The  tax  is  imposed 
at  the  ratio  of  one-half  percent  of  the  gross  mine- 
mouth  value  of  all  ncmrenewable  mineral  resources* 
which  includes  coal. 

Corporation  License  Tax  - Tax  on  corporate 
net  C6  3/4%  of  net  income  derived  in  Montant). 

Coal  Severance  Tax  - Imposed  on  all  coal 
mined  in  the  state*  Five  thousand  toi.s  of  each 
calendar  quarter's  production  is  exempt  from  tax. 


Table  I.  Montana's  Coal  Severance  Tax 


Percentage  of 

BTU  rating  $ per  ton  Contract  Sales  Price 
Strip  mine  (vdiichevei  *s  larger) 


Under  7.  000 

$0.12 

or 

20^; 

7.  001  - 8.  000 

0.22 

or 

30% 

8.  001  - 9*  000 

0.34 

or 

30% 

Over  9.  000 

0.40 

or 

30% 

Underground 

mine  (whichever 

is  larger) 

Under  7.  000 

$0.05 

or 

3% 

7.  001  - H.  000 

O.OH 

or 

4% 

8.  001  - \K  000 

0.  10 

or 

4% 

Over  9.  000 

0. 12 

or 

5% 

Coal  Severance  Taxes  paid  through  1976  amounted 
to  $49  million.  The  average  mine -mouth  price 
for  Montana  coal  in  1976  was  $5.72  per  ton  com- 
pared with  $4. 97  per  ton  in  1975. 


V.  MONTANA'S  COAL  PRODUCTION 

Montana's  coal  production  has  grown  from 
301*000  tons  in  I960  to  28.6-million  tons  in  1977. 
The  26.2  million  tons  produced  in  1976  was  an 
increase  of  19  percent  from  the  previous  year. 
While  the  1977  production  is  only  up  4 percent 
from  1976* 

The  acreage  required  to  produce  this  amount 
of  coal  for  1977  was  770  acres.  This  is  the  aver- 
age of  35*  240  tons  of  coal  mined  for  each  acre 
disturbed. 

Montana  coal  production  estimates  based  on 
existing  leases*  new  production*  and  projected 
production  are  65.0  million  tons  in  1985  and 
70. 5 -million  tons  by  1990. 


VI.  AREA  IMPACTS 

The  clustering  of  fuel -related  projects  in 
Montana  occurs  in  the  eastern  section.  Some  pro- 
jects may  be  discontinued  while  others  may  come 


on-stream  due  to  the  uattonal  energy  shortage* 
improved  technologies  and  development  of  econom- 
ical transportation.  The  influx  of  population  into 
these  areas  of  Increased  energy  pro^ction  and 
related  activities  will  induce  pressures  on  the 
state  and  local  government  i provide  schools* 
roads*  water  ujoA  sewer  systems  and  other  public 
facilities  and  services*  Fortunately*  the  Montana 
State  and  local  tax  system  has  been  designed  to 
collect  revenues  rather  quickly  when  mining  and 
related  developments  are  undertaken.  The  most 
flexible  of  which  are  the  coal  severance  tax  monies 
allocated  to  the  Coal  Board.  Unlike  counties  and 
school  districts*  municipalities  do  not  have  added 
to  tiieir  property  tax  roles  the  substantial  increases 
in  taxable  property  which  result  from  energy- 
related  developments* 

Surface  mining  also  destroys  the  existing 
natural  communities.  Restoration  of  a Lmdsi  «ipc 
disturbed  by  surface  mining  to  recreate  the  former 
conditioaB*  is  not  possible.  Techniques  have  been 
developed  to  revegetate  some  lands  particularly  in 
high  rainfall  areas,  hi  the  more  arid  areas  of 
eastern  Montana*  revegetation  can  probably  be 
accom.  * Ished  with  major  inputs  of  water*  ferti- 
lizer and  management. 

The  coal  producing  areas  of  eastern  Montana 
are  also  underlined  by  the  Madison  Limestone 
Formation  which  is  an  excellent  collector  and 
transmitter  of  water.  Precipitation  may  infiltrate 
to  only  shallow  depths  or  may  pass  com^etely 
through  the  formation  to  an  impervious  layer.  The 
recharge /discharge  relationships  are  not  under- 
stood. A better  understanding  through  observation 
wells  during  both  "wet"  and  "dry"  periods  and 
monitoring  the  effects  of  current  mining  practices 
is  being  undertaken. 

The  moveineni  of  coal  to  points  of  use  outside 
Montana  is  presently  accomplished  by  rail.  The 
present  and  near  future  capability  of  these  rail- 
roads to  meet  the  needs  of  the  coal  industry 
appears  adequate*  There  is  some  question  of 
bottlenecks  on  short  routes  and  rivers  or  mountain 
barriers. 

The  major  water  source  in  the  eastern  coal 
region  of  Montana  is  the  Yellowstone  River* 

Current  requested  water  reservations  exceed  the 
annual  flow  of  the  Yellowstone.  Pending  a one- 
year  moratorium*  additional  applications  have 
been  filed.  If  surplus  water  is  totally  allocated 
t*irough  water  reservations  on  an  average  or  low- 
flow  basis,  then  the  first  researvation  adopted  may 
have  a firm  water  supply*  which  subsequent  ones 
would  not. 

Pumping  water  for  a slurry  pipeline  is  another 
alternative.  This  water  would  come  from  the 
Madison  Limestone  Aquifer.  The  water  require- 
ments for  such  a pipeline  would  have  wide  ranging 
adverse  effects  on  ground  water  levels.  This  in 
turn  yields  a greater  concern  by  all  for  the 
environment  while  moderating  the  social  impacts 
brought  on  by  energy  development. 
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COAL  USE  FOR  CAL.iORNlA 


Richard  Eakins 

Division  of  Economic  Enterprise 
State  ol  Alaska 


My  purpose  this  morning  Is  to  provide  the 
State  of  Alaska's  viewpoi*'*^  and  policy  as  a poten- 
tial supplier  of  coal  to  a California  market. 

To  put  our  viewpoint  into  perspective,  it  is 
useful  to  outline  the  future  direction  of  Alaska's 
economic  development  program. 

Our  coal  is  prov-de  for  a rate  of  growth  of 
the  economy  such  that  it  \ ill; 

1.  Provide  sufficient  creation  of  new  jobs  to 
employ  tl^e  present  Ma-k.^n  labor  force 
and  their  children  as  u ^'v  enter  into  the 
market. 

2.  Facilitate  U*e  diversification  of  the 
economy  to  minimize  seasonality  and 
cyclicality. 

3.  Generate  an  adequate  revenue  base  so 
that  State  G vernment  can  be  weaned  as 
soon  as  possible  from  its  utter  dependence 
upon  nonrenewable  resource  revenuec. 

Let's  state  what  1 believe  to  be  seme  basic 
facts: 

1.  Al.iska'i»  •‘coi^omic  growth  for  the  long- 
U-rin  fulurc  ..ill  center  .iround  resoune 
cxlrav  lion  develupmcnl. 

i.  This  resource  extraction  includes  non- 
renewable resources;  tourism  is  included 
in  the  above. 

The  State  has  tremendous  potential  for 
developing  diversified  sources  of  energy 
power  over  and  above  its  own  comsump- 
tion  needs.  This  could  be  sold  to 
industry,  or  exported. 

■I.  Resource  extraction  and  direct  export  to 
outside  markets  wiU  not  in  itself  provide 
the  economic  return  necessary  to  achieve 
the  above  basic  goals  of  economic  growth. 
Value-added  processing  will  . eed  to  take 
place.  To  do  this,  a baeic  industrial  base 
will  need  tc  be  established.  This  indas- 
trial  base  will  center  around  resource 
tnate rials  processing  and  the  avaUability 
of  long-term  power  supplies. 


Conclusion: 

Alaska's  option  for  obtaining  a rate  of  growth 
required  to  accomplish  its  economic  goals  *s  to 
develop  its  renewable  and  nc '^renewable  resources 
and  energy  resources  and  make  provision  for 
establishing  a basic  industrial  base  to  add  value 
on  export  materials. 

One  ol  the  resources  we  believe  to  be  at  the 
near -development  stage  is  our  coal  resources. 

Alaska  has  huge  coal  resuuiv  js  — an  estima- 
ted 1,  000  billion  ions.  Much  of  this  co.^l  is 
located  in  the  northwest  part  of  the  State,  too 
remote  to  expect  near-feture  development. 

Presently  ther«^  is  now  >n  production  th^ 
UsibelU  mine  at  Mealy  with  annual  production 
rate  of  approximately  750,  000  short  tons.  While 
Alaska's  coal  has  high  moisture  content,  it  has 
a very-low  sulphur  content. 

The  greatest  potential  for  new  immediate 
development  is  the  Beluga  Field  west  of 
Anchorage.  The  field  is  20  miles  from  tidewater 
access  rt  Cook  Inlei.  This  makes  the  development 
attractive,  in  that  coal  or  its  processed  product 
can  bo  exported  by  ship  with  nuninial  land  trans- 
porl.ilion  cosIj>. 

We  are  presently  looking  for  markets  lor 
*^his  coal  in  the  following  ways: 

1,  As  a mine-mouth  power  generation  source 
to  p**ovlde  power  to  the  local  area  and  at 

a Crt^>acity  t(  attract  intensive  energy 
industries  on  site. 

2.  As  an  export  market  for  lump  coal  or 
some  form  of  slurry  fuel  shipped  to  the 
Pacific  Coast,  Pacific  Northwest,  Japan, 
or  Korea, 

3,  Converting  the  coal  into  a liquid  fuel  or 
gas  such  as  methanol  or  mediacoal. 

4.  A use  of  the  promising  new  technologies 
for  converting  coal  to  forms  of  energy. 

We  realize  that  to  sell  our  coal,  we  have  to 
bo  cornpotitivc  in  pruo  .mtl  quality  with 
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Uttranitx  We  believe  we  are 

now  at  wHer^  Alaska  cfMil  can  becoiM 

comnetit?«re  on  tbe  market. 

We  Have  the  *civanlai;e  of  larite  reconrce 
aniounlv,  easily  A.«inable.  «.i  ^ to  tidewater  and 

relative  low-rosi  water  transportation#  We 
reroKniac  that  Alaska  has  co£t  differentials  to 
overroitiv  which  lend  to  inflate  our  delivery  price. 

However,  these  are  beirg  overcome  rapidly 
and  resolved  with  new  technology#  If  we  can  deal 
in  volume  amounts,  unit  costs  can  be  reduced 
d rania  tir  a ||  y . 


We  are  examining  other  ways  in  which  the 
State  can  hs^  retluc^  cost^  dirmigb  the  provtsum 
of  incenlives# 

As  the  proverbial  Southern  California  used 
car  dealer  louts.  **lf  you're  gei^  to  buy.  don't 
buy  until  you  check  our  price# " 

We  are  serious  about  moving  our  coal  to 
market#  It  is  a long-term  stable  source  of 
supply  measured  in  the  doxens  of  decades#  We 
are  also  offering  a S|#ecial  for  Southern  California 
customers#  If  you  are  interested,  we  are  willing 
to  talk  on  the  possibility  of  shipping  «.oal  slurry 
in  water. 


S6SSI0II  V:  SPECIAL  PAIEL  SESSION  - VIOlPOINT  OF  CALIFORNIA'S 

nexchborhic  siaies 


Session  CocAsirBen:  Joa  ?eigel  (Governor's  Scientific  Advisor) 

Oan  Sdmeideraan  (JPL) 

Panelists:  Martin  Robbins  (Colorado) 

Reed  Searle  (Utah) 

Ton  Lynch  (Arizona) 

Mick  Franklin  (Hew  Mexico) 

Lynn  Dickey  v?fOBdng) 

Michael  Stevens  (Montana) 

Richard  Eakins  (Alaska) 


OPEN  DISCUSSION  BF  ATTENDEES 


JON  VEIGEL 

Thank  you  Ri%J;ard«  I would  like  to  give  a few  nooents  here 
for  any  additional  conaents  any  of  the  panel  oBobers  have 
before  we  open  it  up  to  questions  fron  the  floor.  Is  there 
anybody  that  would  like  to  say  soneching  that  was  stieuiated 
by  any  of  the  panel  nenbers  couneats. 

HICK  FRANKLIN 

1 have  one  question  that  we  probably  didn't  address  enough , 
and  It  was  touched  on  by  Nike  Stevens  fron  Montana » the 
tdiole  question  of  Indian  interests.  In  New  He^.^co,  63Z  of 
our  coal  reserves  lie  on  Indian  land,  so  obviously  the  State 
doesn't,  have  onich  to  say  about  those  particular  Interests. 

We  work  coopera tively,  whon  we  can,  with  the  Indian  tribes, 
especially  the  Navajo  Nation.  At  breakfast  this  norning, 

%«e  %#ere  discussing  this  particular  Issue  and  laaenting  that 
perhaps  at  this  conference  or  at  least  future  conferences, 

Indian  interests  should  be  represer*^ed  to  some  extent.  1 
think  those  that  were  Involved  in  the  Westco  Project  are 
smarting  from  having  to  deal  with  the  Indian  Ci>anunity,  bet 
at  lea^t  in  New  Mexico,  and  I think  elsewhere  in  the  country, 
the  native  American*?  are  becominK  very  sophisticated  negotiators 
and  very  wise  as  to  what  they  have  and  what  their  rights  are. 


with  regard  to  their  mineral  resources.  It  is  a real 
probl^  that  we  have  to  deal  with.  This  is  not  the  1800  *s 
vhen  we  could  bowl  them  over.  I think  that  was  one  probl» 
that  we  didn’t  emphasize  enough* 

Lastly^  there  is  an  organization  called  IIESP0»  the  Uestern 
Governors  Policy  Office.  There  are  10  aeid>er  states  and  the 
Governors  sit  on  the  governing  board  of  that  office.  That 
organization  was  somewhat  organized  as  the  result  of  the 
ei^rgy  questions  we  have  raised  here  today.  To  give  you  an 
example*  I'll  read  you  the  state  membership  on  that.  Alaska* 
Arizona*  Colorado*  Kebraska*  Hontana*  Hew  Mexico*  North  Dakota* 
South  Dakota*  and  ilyoming  and,  somehow  Hawaii  slipped  in*  Those 
are  the  states  and  basically  the  things  that  we  are  talking  about 
are  some  of  the  exact  things  that  we  are  talking  about  today. 

JOHN  VEIGEL 

Are  there  any  other  panel  comments? 

UNDEMTIFIED  ATTENI^ 

If  you  add  to  that*  California*  Idaho*  Oregon  and  Uashington  then 
you  have  the  Uestern  Interstate  Energy  Board*  which  is  the  energy 
subcommittee  of  UESPO. 

JOHN  VEICXL 

Texas  is  in  another  council*  are  they  not? 

NICK  FRANKLIN 

Texas  is  in  a catpletely  different  council  at  least  if  your  point 
is  made  towards  the  Governors  Conference*  yes.  As  it  was  stated 
last  night*  basically  Texas*  coal  reserves  are  within  the  State 
of  Texas  and  they  have  no  overly  >ing  electrical  generation  hookups. 
Most  of  their  oil  is  kept  there  so  they  are  generally  addressed 
differently. 


CTARIJSS  HAIQi 


Vm  with  the  Energy  and  EavlronKncai  Analysis  Inc.  One  of 
the  questions  uhich  ms  addressed  yesterday  in  talking  about 
the  need  for  new  coal  fired  power  plants  in  California^  and 
idiich  was  addressed  particularly  by  the  Vyoaiiag  representative 
today,  is  establishing  a credible  Justification  for  the  need, 
either  to  supply  power  from  minemouth  generating  plants  in 
other  states  or  coal  fired  power  plants  in  California.  As 
everyone  ts  aware,  one  of  the  primary  challenges  ti»  the  Federal 
Leasing  Program  in  the  successful  suit  of  the  Sierra  Club  and 
then  SRDC  of  a couple  of  years  ago  was  that  the  interior  Department 
hadn’t  ^ade  an  adequate  case  for  the  need  for  coal  leasing,  the 
amount  of  coal  leasing  or  the  appropriate  locations  for  cosl 
leasing,  i ««onder  %ihether  any  of  the  panel  meHd>ers  would  like 
to  comment  on  what  they  weld  consider  appropriate  policy  making 
form  to  set  reasonable  targets  for  coal  leasing.  Also  tdiat  is 
an  adequate  justification  or  planning  process  to  say  that  the  coal 
ought  to  be  mined  and  is  needed  to  satisfy  California's  energy 
needs. 

NIKE  STEPHENS 

1 don't  know  that  this  is  going  to  answr  your  question,  but  given 
that  we  need  electricity,  and  energy  in  various  areas,  there  is  also 
the  fact  that  there  are  a lot  of  renewable  soft  technologies  which 
cov\d  come  to  bear  in  the  near  future.  Maybe  some  of  the  technologies 
are  rather  rough,  but  the  question  arises,  do  we  need  these  large 
central  facilities,  at  the  end  of  slurry  pipelines.  Should  we  diverse 
them  up,  break  up  these  regional  electric  grids,  and  go  to  smaller, 
more  localized  grids.  The  legislative  thing  right  now  is  to  switch 
to  a national  grid,  so  1 think  there  are  going  to  be  other  things 
that  need  to  be  considered  here  along  the  way,  regarding  technology. 
Also  there  is  the  idea  of  all  these  v..rious  states  contributing 
their  fair  share.  For  example,  Montana  exports  about  1/3  of  their 
electricity  and  we  ship  part  of  our  electricity,  the  majority 
going  west  in  nice  clean  transmission  lines.  On  the  other  han<* 


we  ship  our  dirty  coal  East  to  fora  electricity.  Again,  who  is 
to  say  what  our  fair  share  of  contributioo  to, for  exanple,  the 
northwest  power  pool  for  the  states  of  UashingtoQ,  Oregon  and 
Idaho.  Hhat*s  our  fair  share  as  far  as  contributing  to  the 
Eastern  coal  interests?  Granted,  we  are  burning  one  within 
the  state  and  we  are  shipping  one  out  of  the  state.  I an  Just 
trying  to  broaden  your  question  a little  bit,  but  we  need  to 
decide  which  way  we  want  to  go  on  this  thing.  Certainly,  If 
we  are  going  to  sake  our  grid  systesis  bigger,  in  other  words, 
get  larger  regional  systeas,  being  able  to  transfer  electricity 
froa  one  region  to  another,  then  we  need  to  change  our  ideas  of 
how  we  are  going  to  approach  the  thing  as  far  as  solar,  bionass 
and  this  type  of  energy  developiaent. 

LYNN  DICKEY 

1 don't  thiidL  it's  an  answerable  question.  I think  that  nethods 
to  determine  the  necessity  for  increased  coal  leasing,  and 
methods  to  determine  the  necessity  for  increased  electricity 
production  vary  state  by  state.  Now,  in  Wyoming  we  have  so 
much  coal  leased  right  now  that  we  could  produce  200  million 
tons  a year  for  the  next  20  years.  It  seems  it  is  sort  of  a 
moot  question  in  Wyoming  as  to  idiether  there  is  actually  a need 
for  increasing  the  leasing  of  coal.  That  situation  varies  greatly 
from  state  to  state  and  as  far  as  assessing  the  need  for  power 
production  is  concerned,  that's  something  that  we're  trying  to 
grapple  with  in  our  state  right  now.  Whose  power  needs  are  we 
going  to  consider  when  we  decide  whether  or  not  Wyoming  should 
have  a new  power  plant  located  in  it.  There  is  no  formula  and 
1 don't  think  that  there  can  be  a formula  developed. 

JOHN  VEIGEL 

Excuse,  me,  given  the  lateness  of  the  hour  I'd  like  to  ask  you 
to  come  up  afterwards  if  you  want  so  that  we  can  get  to  some 
other  questions  here* 

DON  PETERSON 

I'm  with  the  California  Energy  Conanission  and  the  University  of 


San  Diego.  I si^ly  mated  to  apologize  for  the  oversights 
of  the  prograa  coaaittee  of  not  having  invited  a native 
Anerican  to  participate  in  this  particular  panel.  As  a 
proposed  solution^  we  will  invite  written  cooBents  iron  that 
sector  and  incorporate  then  into  written  proceedings  which 
will  he  distributed  later. 

IKS  EASTVOLD 

representing  the  California  Desert  Region  for  the  Sierra 
Club.  It  was  aentioned»  1 believe^  that  in  sone  part  of 
Montana  Hr.  Stevens  had  found  it  just  about  inpossible  to 
revcpet.^*^e  certain  areas  that  were  arid.  I would  like  to 
direct  tiac  question  to  Montana » Vyoiting  and  Arizona  in 
particular.  Hhat  assistance  or  what  hinderance  night  the 
new  strip  mining  legislation  be  to  you  in  revegetation  of 
any  of  your  problea  areas? 

LYMN  DICKEV 

lt*s  of  no  particular  hinderance  or  assistance.  The  Hyoning 
statute  is  virtually  equivalent  to  the  Federal  Strip  Mining 
Statute*  witli  the  exception  of  protection  of  alluvial  valley 
floors  (slreaa  bottoms).  Those  areas  of  the  state  are  given 
additional  protection  by  the  Federal  Strip  Mining  law. 

MICHAEL  STEVENS 

I was  Just  going  *:o  say  that  it  will  assist  us  by  placing  nore 
e8q>hasis  in  those  particular  critical  areas.  He  are  also 
developing,  as  time  goes  along,  a little  better  approach  to  just 
what  some  of  the  slopes  ought  to  be  as  far  as  reclaiming  some 
of  these  areas.  I think  that  factor  along  we  are  learning  a 
lot  more.  Anything  in  the  near  future  will  help  us  out. 

TCm  LYNCH 

In  Arizona  the  percentage  of  Indian  ownership  of  coal  is  lOOZ. 

Hop!  and  Navajo  tribes  own  the  coal  resource  so  we're  not  directly 
involved  in  that. 


lou 


SUSAN  LUCKY  KOORK 

I come  from  TXienty-NIne  Pains  in  the  California  Desert,  i 
represent  a thing  called  Norongo  Basin  Conservation  Assn* 

It  is  a local  organisation  that  takes  care  of  that  particular 
section  of  the  desert,  trying  to  keep  it  a good,  pleasant,  happy, 
healthy  place  to  live*  I*a  feeling  very  auch  in  ei^pathy  with 
some  of  the  statesents  nade  by  soaie  of  these  people,  particularly 
the  lady  from  Uycming*  Our  part  of  the  country,  I*m  afraid,  may 
suffer  a similar  fate  as  some  of  the  big  stir-up  population 
and  disturbance  in  small  rural  communities  etc.,  which  has  been 
experienced  in  Wyoming  and  New  Mexico*  We  have  very  clean  air  out 
in  the  very  far  east  part  of  the  California  desert,  which  we  are 
anxious  to  keep.  Goal  seems  to  be  the  biggest  threat  to  the  clean 
air.  The  past  experience  of  the  power  plants,  built  in  New  Mexico 
and  Arizona,  has  not  added  to  my  assurances;  that  it  won*t  be  very 
bad  for  our  area  if  polluting  coal  plants  are  built  out  there.  From 
all  1 have  been  listening  to  at  this  meeting,  the  techniques  of 
keeping  coal  clean  are  not  too  well  established  or  proven  as  yet* 

What  power  plants  have  shown  that  it  %fill  be  clean?  The  ones  that 
have  been  bull'  in  those  states  certainly  have  not.  We*d  like  to 
have  It  limited  scwBewhat  as  to  how  this  takes  plate.  I *cl  like  to 
have  all  the  a I lernai  I ves  aiialyzt'd  eareliilly*  as  the  lady  1 rt»« 
looming  said,  **Uhat  about  the  other  alternatives?**  If  coal 
development  still  needs  so  much  done  to  perfect  these  clean  technologies 
what  about  going  ahead  with  some  of  the  other  techniques  like  solar 
development.  Photovoltaic?  Solar,  for  example,  would  he  an  ideal 
answer  to  some  of  Che  problems  concerning  water,  which  Is  ouo  t«f 
the  leading  problems  that  we  have  about  energy  development  in  the 
desert*  If  it  is  going  to  take  so  mu.h  money  and  so  much  etfort 
to  make  coal  successful  as  a clean  energy  producer,  why  not  put 
some  of  that  effort  into  solar  development*  It  seems  to  me  that*s 
an  ideal  development  of  resources  for  the  Southwestern  states. 

We  have  about  the  best  solar  energy  available  in  one  of  the  three 
best  areas  in  the  world  where  I live  for  this  and  I hate  to  see  a 
lot  of  money  and  effort  going  to  development  of  coal  when  its  not 

|»>1 


absolutely  assuired  that  it  can  be  clean  • I think  there  should 
be  Just  as  mch  work  done  for  solar  developFient  which  is  a really 
good  resource  in  these  areas. 

JOHN  VBIGSL 

Thank  you  for  your  comment.  1 would  like  to  respond  to  it  because 
of  my  own  work.  First  your  comments  are  well  taken.  The  state  has 
been  doing  that.  Ity  own  estioiates  show  that  over  the  next  two 
decades  about  one  third  of  California *s  incremental  capacity 
addition  needs  could  be  taken  care  of  by  the  various  alternative 
resources  from  geothermal  through  solar  through  biomass  and  wind 
etc.  However,  the  one  that  you  specifically  mentioned  photovoltaics 
is  still  too  outrageously  expensive  (although  prices  have  gone 
down)  to  be  a viable  option  in  any  except  the  most  remote  kinds 
of  applications. 


SUSAN  LUCKY  MtKIRK 

Could  1 make  a comment  on  that.  When  you  take  a coal  plant  and 
put  all  of  these  new  technologies  into  it,  aren't  they  expensive? 
Don't  these  air  pollution  preventatives  cost  )ot.Also  since* 
you  can  eliminate  cooling  towers  with  a thing  like  photovoltaic, 
you  can  eliminate  the  excessive  water  use.  You  can  eliminate 
having  a generator,  which  is  costly.  When  you  count  those  things 
up  against  the  cost  of  the  photovoltaic  cells,  couldn't  you  go 
ahead  with  some  experii^nts  in  photovoltaic  that  would  begin  to 
get  it  going? 

JOHN  VKICKL 

We  would  like  to  do  some  of  that  but  even  to  do  all  of  what  you 
have  asked  for,  cells  are  still  a number  of  times  more  expensive 
than  the  other  alternatives  that  we  have  either  convent ioaal  or 
the  so  called  softer  technologies. 

REED  SEARLE 

Let  me  give  an  example  of  the  cost  of  photovoltaic  electricity. 
The  Department  of  Energy  and  the  Parks  Service  in  the  State 


of  Utah  are  going  to  construct  the  world's  largest  photovoltaic 
facility  just  outside  of  Natural  Bridges  National  Honument  to 
provide  all  of  the  electricity  to  the  Tacilitirs  in  that  part 
because  of  its  remoteness* 

The  project  which  will  cover  1.2  acres  of  land  with  the  sales 
photovoltaic  cells,  will  cost  slightly  over  3 nillion  dollars, 
and  will  provide  sufficient  electricity  for  12  to  20  hous^olds. 

The  heating  oil  or  butane  to  provide  the  electricity  through 
turbines  for  those  households  cost  about  $10^000  a year.  So 
somehow  you  have  got  to  get  the  economics  down  so  that  you  can 
capitalize  this  solar  facility  and  have  it  coiae  out  to  an  annual 
operating  cost  of  approximately  $10,000  a year.  That,  of  course, 
is  idiac  these  kind  of  projects  are  aimed  at  doing.  They  will 
decrease  the  prices  substantially,  but  it  is  going  to  take  a 
while. 

SUSAN  LUCKY  MOORE 

Hass  production  brings  down  prices  of  things  like  solar  cells 
doesn't  it? 

JOHN  VEIGEL 

Yes  mam,  it  brings  it  down  some,  but  if  you  have  further  comments 
on  that  part  I would  like  to  have  you  come  up  afterwards.  We  have 
got  one  question  in  the  center  and  I would  like  to  try  to  finish 
here. 

RON  RUDOLPH 

1 am  with  Friends  of  the  Earth.  Many  speakers  made  mention  of  lir 
quality  considerations  in  their  state  as  being  Important  to  the 
economic  growth  of  the  state.  The  Department  of  Interior  has  recently 
proposed  the  recfesignation  of  National  Monuments,  primitive  areas, 
and  national  preserves  to  class  1 designation  under  the  preventira 
of  significant  deterioration  of  air  quality  provisions  of  the  Clean 
Air  Act.  I was  wondering  if  each  of  the  panel  members  couIj  say 
whether  or  not  their  respected  states  was  supporting  the  redes i gnat ion 
of  those  ii.itional  monuments  and  if  not,  why  not? 
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JOHN  VEIGEL 

I would  like  to  Just  take  a couple  of  states  rather  than  just 
everyone  commenting.  How  about  Utah,  New  Mexico  and  Arizona 
especially* 

REED  SCARLE 

Utah,  in  must  cases,  is  objecting  to  reclassification  of  national 
monifflients,  primitive  areas,  etc.  have  a number  of  national 
parks  in  rhe  state.  Those  are  already  class  1 areas.  Our 
national  parks  and  im>nuiiients  and  so  on.  Just  happen  to  be 
located  on  the  same  geographical  regions  as  do  all  of  our 
rainer»^  resources.  Man  cannot  detect  the  differences  between 
class  2 air  and  class  1 air.  It  takes  a rather  sophisticated 
computer  analyses.  The  modeling  that  we  have  been  doing  in  the 
state  of  Utah  indicates  that  in  some  cases  even  the  modeling  results 
that  identify  class  1 areas  can  be  conservative  to  factors  of  ten. 

So  we  feel  that  as  far  as  visibility  and  health  related  aspects 
are  concerned,  class  2 in  those  areas  that  have  extremely  few 
numbers  of  people,  nuiinly  tourists,  is  not  going  to  allow  adverse 
impacts  upon  the  visibility  of  those  areas  nor  upon  the  health 
of  the  people  visiting  the  areas. 

TOM  LYNCH 

I think  Arizona  might  best  respond  by  indicating  that  piior  to 
any  such  reclassification,  more  than  80%  of  oor  land,  because 
of  federal  Indian  crust  and  other  requirements,  already  Is  class 
1,  it  is  therefore  almost  impossible  to  construct  any  large 
polluting  source  in  the  state.  There  is  not  a utility  in  the 
nation  that  does  not  consider  Indian  land  as  class  1 lands  because 
of  their  authority  now  to  reclassify. 

JIM  HAMM 

I'm  with  the  C.F.  Braun  Co.  I have  one  question  that  hasn't 
been  addressed  to  the  panel.  These  people  have  all  had  experience 
with  recent  coal  fired  plants  that  were  biifit  in  their  state  to 
every  rigid  standards.  Coal  Strip  in  Montana,  and  San  .liian  in  New 


Mexico.  1 wonder  if  they  might  want  to  make  any  final  comments 
as  to  whether  or  not  coal  plants  can  be  good  neighbors,  if  they 
can  be  clean  and  if  its  a rational  approach  to  power? 

MODERATOR 

lifho  would  like  to  handle  that  easy  question? 

MICHAEL  STEPHEN 

As  far  as  Montana  is  concerned,  their  Coal  Strip  1 and  2 
are  good  neighbors.  I say  that  kind  of  facetiously  because 
fortunately  they're  not  in  a populated  area.  They  are  in  a 
remote  area  of  Montana  which  almost  puts  them  into  North  Dakota. 
That*s  how  the  rest  of  the  state  look  at  it.  If  you  had  Coal 
Strip  1 or  2 in  the  Great  Falls  area  or  some  populated  area  it 
would  be  different.  We  have  found  that  our  air  pollution 
monitoring,  as  far  as  the  state  is  concerned,  needs  a little 
bit  more  bite  in  it.  We  are  somewhat  satisfied  with  the 
results  of  how  Coal  Strip  1 and  2 are  operating. 

REED  SEARLE 

All  of  the  elect.'icity  produced  in  the  State  of  Utah,  with  the 
exception  of  about  3Z  of  the  state's  power,  is  produced  in  coal 
fired  power  plants.  Utah  consumes  about  2400  megawatts  in  power 
produced  in  coal  fired  power  plants.  The  power  plants  are  pretty 
good  neighbors.  The  State  of  Utah's  Bureau  of  Environmental 
Health  have  imposed  state  standards  traditionally  that  have  been 
more  stric  than  the  federal  standards.  Presently  they  are  the 
federal  standards.  While  1 can't  give  you  the  actual  pollution 
data,  Utah  Power  and  Light  continues,  and  demonstrate  to  people 
the  cleanliness  of  their  plants  by  challenging  bureaucrats, 
environmentalists  and  others  to  guess  which  of  the  stacks,  one 
under  construction,  one  in  operation  is  in  operation.  In  only 
one  instance  in  about  half  a dozen  flights  over  some  of  their 
power  plants  have  I been  able  to  detect  which  one  is  in  operation 
and  which  one  is  not. 

So  the  visible  pollution  from  power  plants  in  the  Stale  Utah 
is  minimal.  We  have  not  haJ  a coal  fired  power  plant  in  operation 


within  the  limits  of  Salt  Lake  City  for  a number  of  years  and 
that  does  cause  a small  proble*''*  but  it  is  not  significant  enough 
yet  where  it  has  been  required  to  go  through  any  modifications 
to  clean  it  up.  So,  its  not  very  bad. 

NICK  FRANKLIN 

I don't  think  my  answer  will  vary  too  much  from  the  two  previous 
gentlemen.  We  work  quite  well  with  industry  in  terms  of  the 
activities  of  the  San  Juan  Plant.  We  are  somewhat  pleased  with 
that. 

My  concern,  in  the  long  run,  is  this  solar  voltaics  and  the  whole 
solar  question  that  the  lady  was  addressing.  I think,  of  course, 
this  i?  20,  25  or  30  years  off  but  we  are  going  to  run  out  of  oil 
and  gas.  I think  the  options  of  coal  or  nuclear  will  go  completely 

to  coal.  Even  though  we  clean  them  as  far  as  the  technology  advances, 
my  concern  is  not  the  volume  of  the  nonvisible  pollutants  is  something 
that  we  may  not  want  to  live  with.  I personally  feel  that  we  have  to 
develop  both  nuclear  and  the  coal  to  at  least  have  the  options  there. 
But  at  least  in  terms  of  the  San  Juan  Plant,  we  are  pleased  with 
the  activity  there  although  there  are  still  conrerns.  Tf  you  ask 
the  people  in  the  Farmington  Area,  obviously  there  are  very  happy 
because  of  the  economic  tradeoffs.  If  you  ask  the  people  in  the 
Albuquerque  area  where  one  finds  most  of  that  pollution,  there  is 
a different  attitude. 

MODERATOR 

Lynn,  after  you  answer  this  question,  I'd  like  to  ask  for  any  final 
comments  from  any  of  the  panel  members  and  then  we  will  terminate. 

LYNN  DICKEY 

The  biggest  problem  in  Wyoming,  as  far  as  air  pollution  from  coal 
fired  power  plants  is  concerned,  has  to  do  with  the  frequency  with 
which  we  have  thermal  inversions  in  a lot  of  the  areati  in  the  state. 
That  certainly  is  a problem  that  Caifornia  is  going  to  have  to  take  a 
look  at  as  well.  The  existing  coal  fired  power  plants  that  we  have 
right  now  are  in  areas  where  there  are  infrequent  thermal  inversions. 
The  most  recently  proposed  2000  megawatt  coal  fired  power  plant  for 


the  state  is  in  an  area  uhere  there  are  frequent  themtal 
inversions  and  of  course  that  increases  both  the  health  and  aesthetic 
damage  that  is  done  by  sulphur  dioxide  and  particulate  emissions 
particularly  from  the  plants  in  the  state. 
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ABSTRACT 


n«e  status  ot  tectifiolo«|ies  for  con- 
trollinA|  eaissiun;;  of  oxides  nitrogen 
iNO^i  from  c»><jl- fired  * ower  j-Kints  is 
reviewed.  A discussion  of  current  teen- 
nology  as  well  as  future  BO^  control 
approaches  is  presented.  Included  in  tnis 
latter  category  are  advanced  conbustion 
approacnes  as  well  as  post-conbustion 
alternatives  suen  as  catalytic  and  non 
catalytic  aMonia-oascNt  systens  and  wet 
scruboing.  Special  eopnasis  is  given  to 
unresolved  development  issues  as  they 
relate  to  practical  applications  on  coal- 
fired  power  plants* 


I .  XHTRODUCTION 

Oxides  of  nitrogen  are  a subject  of 
general  interes  California  and  of 
particular  interest  in  Soutbern  Cali- 
fornia* In  tnis  paper  tne  various  control 
tecnno!oay  options  ava4laoIe  for  power 
plant  applications  are  discussed.  Ibe 
discussion  IS  priaarily  ociented  around 
direct  pulverized  coal  utilization, 

'ougn  auen  of  wnat  will  be  said  rpp'ies 
. >tner  combustion  devices  anJ  fuels  as 
well. 


1 1 .  BAC;:  JROUND 

Oxides  ol  nitr-'^'^en  froa  coaoustion 
sources  are  coaposed  of  nitric  oxide  (BO) 
and  nitrogen  dioxide  (N02>.  Together  they 
are  refer reo  to  as  Froa  an  effects 

standpoint,  it  is  mainly  the  and  its 
derivatives  which  are  of  concern.  How- 
ever, from  a control  technology  stand- 
point, It  IS  v'he  KO  which  is  of  interest 
since  the  majority  of  the  direct  oaissions 
of  from  power  ( lants  are  in  tnis  fora. 

There  are  two  sources  of  nitrogen 
wnich  can  lead  to  NOj^  tormativ^n.  The 
1 1 rst  1-.  molecclar  nitri>gen  carried 

along  with  tne  oxygen  in  the  air.  At  high 
combustion  temperatures  this  normally 
can  react  *»ith  oxygen  to  It'rro 
dOjj.  Since  this  occurs  at  high  temper- 
ature, It  is  treguently  referred  to  as 


thermal  Control  of  BO,  from  this 

nitrogen  source  is  reasonably  well  estao- 
l 4 shed  technology.  The  other  source  of 
nitrogen  is  tnat  inuecently  bound  witmn 
fuel  molecules.  Because  earlier  tiAermal 
BO^  control  measures  are  relatively  in- 
effective for  tnis  nitrogen  source,  it  is 
the  inherent  nitrogen  which  maxes  BO^ 
control  iffi«.ult  on  any  fuel  containing 
significant  quantities  of  nitrogen.  Coal 
falls  into  this  category  since  it  typi- 
cally contains  I to  1-1/2%  nitrogen  by 
weignt* 


III.  CURREBT  T^camoux^y 

At  the  present  time,  operational  modi- 
fications to  tne  combustioo  process  are 
the  only  commercially  available  means  of 
controlling  HO^  emissions  from  coal-fired 
powei  plants  (Table  1).  Ibis  usually 
involves  some  form  of  staged  combustion 
(HO^  rH>rts,  overfire  air  ports,  burners 
out  of  service)  or  low  BQ^  burners  both  of 
which  are  aimed  at  minimizing  the  quantity 
of  oxygen  available  for  combinatic  with 
air  or  fuel  nitrogen  sources.  Combustion 
techniques  specif i 'rally  aimed  at  reducioq 
^nermal  «flue  gas  recirculation, 
reduced  aic  preneat,  water  injection)  are 
relatively  ineffective  when  applied  to 
coal- fired  boilers. 

Considerable  testing  of  coal-fired 
boilers,  .laiuly  by  EPA,  nas  snown  that 
current  regulations  of  0.7  Ib/lO^Btu 
(about  500  ppm  for  coal)  can  be  acnieved. 
However,  from  an  operating  standpoint, 
sir  tfirant  question^  regarding  boiler 
cor.wrsion  and  slagging  are  still  un- 
answered. EPA  nas  proposed  tnat  tne  stan- 
dard be  lowered  to  0.6  lo/lO^Btu.  Tnis 
nas  prompted  considerable  discussion, 
since  the  ability  to  reliably  meet  tne 
0.7  Ib/IO^Btu  standard  stiK  nas  not  been 
proven. 

Currently,  boiler  manufacturers  are 
investigating  burner  tecnnigues  tor  con- 
trolling to  0.6  Ib/lO^Btu  and  lower 

levels.  However,  the  ability  to  meet 
these  levels  >w:,,  ts  ar-  i -.z-f-*!:- 

eiiabilicy  issues  "imilar  to  those  dis- 
cussed above. 

-a-!)iso  PAOA  «UNK  not  filmed 
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£Kissi€Nis  ill  the  250*100  ppa  range 
have  been  reported  in  one  Japanese  coal* 
fired  installation.  This  has  been  accon* 
plished  throngh  advanced  borner  designs 
and  staged  conbestioo*  Long*tem  relia* 
bility  issues  have  not  been  released. 


IV.  AOVMCEO  TECOMIjOGT 


«eauction  in  enissions  beyond  the 
levels  cited  above  will  require  innovative 
nen  technologies.  Ooth  advanced  conbus* 
tio»  ^»rocess  techniques  as  well  as  post* 
conbustion  approaches  such  as  catalysis  or 
scrubbing  are  currently  under  invest iga* 
tion. 


A.  COMBOSTlOn  HOOiriCATIOb 


There  is  a considerable  body  of  basic 
data  indicating  that  nitrogen  in  coal  can 
be  prevented  frou  foming  by  nani* 
pulating  the  conbusticn  process.  Properly 
done#  the  nitrogen  tn  the  ^uel  can  be 
reduced  to  hamless  nole«..  <ar  nitrogen. 


The  fondaneotal  requirenent  to 
acconplish  the  desired  effect  is  through 
conbustion  under  controlled  reducing  con* 
dit ions.  One  such  approach  to  this 
problen  is  shown  in  Fiu.  1*  Pulverized 
coal  is  introduced  into  a burner  with  less 
air  than  required  for  conplete  conbustion. 
A hey  feature  of  this  approach  is  the 
physical  isolation  of  the  reducing  zone 
fron  the  osidizing  zone#  which  pernits 
accurate  control  of  process  stoichionetry. 
The  estended  length  of  the  conbustor 
provides  the  necessary  residence  tine  to 
partially  ozidize  the  coal  and  pemit 
desirable  H2*foming  reactions  to  occur. 
Heat  renovaf  also  occurs  along  tne  con* 
hustor  to  avoid  slagging  and  for  process 
tenperature  control.  Secondary  air  is 
added  at  the  ezit  of  the  eztended  furnace 
to  bring  the  conbustion  products  to 
ozidizing  conditions  for  the  balance  of 
their  passage  through  conventional  stean 
generiting  equipnent. 


Developnent  of  this  process  is  being 
^xmducted  at  two  scales.  Prelininary 
screening  tests  are  being  done  at  approx i* 
narely  4 x lO^Bcu/hr  ( 0.4  Mtli . Prototype 
develnpne^it  will  then  be  done  at 
'Ox  loSta/^r  ( 5 HW|. 


Results  of  this  research  are  only  now 
becooing  available.  Typical  results  fron 
the  4 X lO^Btu/hr  scale  giv  * ut  150  ppn 
for  a typical  w«^stern  si*bbi tun i nous  coal. 
While  ext rapolat ion  of  erperience  at  the 
laboratory  scale  to  full*scale  burners 
(typically  on  the  order  of  200  x 


lO^Bttt/br)  nust  be  approached  with 
caution#  the  results  to  date  nust  be 
viewed  as  encouraging.  Considerably  nore 
research  into  scale*up  effects#  slagging# 
cor.’osion#  safety#  and  general  opera* 
bility*rel lability  aspects  will  be 
required.  Connercial  availability  is 
scheduled  for  the  early  to  nid  1980s  tine 
frane.  Prelininary  cost  estinates  for  the 
low  00  conbustion  systen  are  estinated  at 
about  $5/M  for  new  installations. 

B.  POST*CQllBIISTIOH  COnTROL  TeCHBIQUCS 

Even  if  thr  advanced  conbustion 
teebniques  a:  * lOOt  successfu.#  it  is 
unlikely  that  BO^  below  the  100*200  ppn 
range  can  be  ac  leved.  If  enissions  below 
this  level  are  deened  necessary#  post* 
conbustion  processes  will  probably  be 
required. 

PDSt*conbustion  systens  fall  into  two 
najor  categories:  dry  annonia  (Mjl  based 

and  wet  scrubbing.  The  nBj  systens  are 
further  broken  down  into  catalytic  and 
oon*catalytic  technologies.  Sone  dry 
systens  can  be  used  to  collect  and 
SO^.  Tbe  wet  scrubbing  systens  can  be 
used  for  BO^  alone#  but  alnost  always 
involve  cinultaneous  BO^  and  SO^  renoval 
fot  econonic  reasons.  However#  conpara* 
tively  little  work  has  been  done  on  wet 
scrubbing  relative  to  dry  processes.  For 
both  BBj  and  scrubbing  processes#  tbe  vast 
najority  of  work  has  been  done  in  Japan# 
Where  stringent  BO^  standards  have  been 
inposed. 

1.  Catalytic  BO^  Control  with  MBj 

Catalytic  reduction  of  BO  with 
annonia  (NH.|  is  selective;  that  is#  HH- 
prefet  ^nt tally  reacts  with  BO  over  other 
conpounds  according  to  the  following  hypo* 
thes 1 zed  overal 1 react  ions : 

4MH^  ♦ 4N0  ♦ O2  — 4H2  ♦ 6H2O  11} 

4HRJ  • 2NO2  ♦ O2  3N2  * 6H2O  (2| 

As  can  be  seen#  only  gaseous  N2  and 

H2O  are  the  theoretical  products. 

A schenatic  diagras  of  a typical 
catalyst  application  in  a coal*fired 
boiler  IS  shown  in  Fig.  2.  The  catalyst 
is  physically  located  between  the  boiler 
econouizer  and  the  air  preheater.  Such  a 
location  is  necessary  since  required  cata* 
lyst  process  >eratures  are  in  the  700- 

800*F  range.  can  seen,  the  cata- 

lytic systen  involves  reactors  and  duct- 
work of  significant  size.  A craph  of  tht' 
NO^  renoval  efficiency  is  a kunctiuu  oi 
tenperature  for  a typical  catalytic  :;yste» 
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t:»  shu«fn  in  i*  Heiieat  ot  the  tiue 

«|as  doimstreM  of  ch«^  atr  preheater  to 
provide  these  temperatures  as  viewed  as 
impractical. 

In  Japan*  a si<|nificant  number  of 
catalvtic  processes  have  been  investigated 
on  flue  gas  from  natural  gas  and  oil-fired 
tH>ilers,  and  110,^  reductions  of  90%  have 
oeon  reported,  however*  only  limited  data 
are  available  lor  flue  gas  having  SO2  and 
particulate  levels  characteristic  of  U.S. 
coal-fired  applications.  Acknowledged 
research  to  date  has  only  been  at  the 
several  hundred  cfm  | 0.1  IM|  to  several 
thousand  cfm  ( I IW|  scale. 

In  addition  to  the  basic  guest ior.  of 
scale-up*  there  are  sev<^ral  «ey  develop- 
ment issues  wni ch  remain  to  be  solved 
regarding  catalytic  removal*  Table  ll 
sromarizes  these  issues*  along  with  the 
I cal  problems  that  are  created* 

^ntial  solution^*  and  a gualitat;.ve 
ite  o(  costs. 

a.  Oust  Tolerance 

One  ma;or  development  issue  is  related 
to  the  quantity  fly  asn  associated  witn 
coal,  ^articulate  load  in  coal- fired 
boiler  gases  is  about  1000  times  that  for 
oil.  This  means  tnat  conventional  packed 
bed  oontaetin*!  designs  are  not  practical* 
.inct'  I u«>y  w«»ultl  physically  plug  up. 

A solution  to  the  dust  problem  can  be 
addressed  from  two  standpoints:  elimina- 

«^ion  of  tne  fly  asn  by  using  a not  elec- 
trostatic precipitator  upstreaa  of  tne 
catalyst;  ^*r  development  of  dust -tolerant 
c*»nt  ac:  I ii  | r 1 . In  practic%'  a 

*' It  a • y*:t  t *:  pt«U».it*lv 
i<‘|iili«**l  in  i-iy  • v**iil  :m‘v'*.i*i:;**  pi«'Cipita- 
t«»i . t «i  1«'K  •fperuting  apsots  wtiicti  produce 
transient  particulate  con*'-  ritrations  can- 
not be  completely  eliminui^d- 

Kesearch  into  catalyst  contactor 
conf igurations  whicn  are  tolerant  of  full 
coal- fired  dust  cv  'entrations  nas  begun 
in  Japan,  mnile  some  seneaes  involve 
aoi^ini  beds*  tne  more  pro.Tising  approacnos 
u^ * wnot  IS  ireguently  termed  a parallel 
passa)«-*  reactor.  In  suen  a contactor  tae 
reactor  walls  are  oriented  parol  lei  to  tne 
direction  ot  I low.  T*^is  permits  dit  fusion 
of  tne  HO^  and  NH^  to  tnv  active  cat*.lyst 
sites  at  tne  walls*  wnile  tne  dust  parti- 
cles continue  flowing  witn  the  duIk  gases. 
Parallel  passage  reactor  cont igurations 
undec  i fivest  i',aMon  invciude  pipe*  noney- 
comb  and  cm  rugatcvl.  Ueca use  ot  tne  com- 
petitive nature  ol  tneso  wieve lopments * 
only  limitevl  public  intormation  is  now 
a*,  oil  Ob  U"  i-'g  aiding  d*^  tails  iil  tbe  time- 


dependent  performance  ot  these  devices 
over  catalyst  lives  of  commercial 
interest.  The  success  in  achieving 
erosion  and  plugging  resistant  geometries 
will  be  known  as  data  is  published. 

It  IS  worth  noting  that  extrapolation 
of  coal-fired  catalyst  data  to  coal*  and 
vice  versa*  must  be  approached  with 
caution.  In  addition  to  tne  differences 
in  particulate  loadings  noted  earlier*  tne 
fly  ash  chemical  composition  (carbon* 
trace  elements*  and  acidity I anu  physical 
characteristics  {*stickiness* ) are  also 
guite  different  between  tne  two  fuels. 

Another  problem  which  must  be 
addressed  even  in  a parallel  passage 
reactor  is  the  problem  of  physical  block- 
age ot  the  small  openings  ot  the  reactor. 
It  may  be  necessary  provide  some  form 
of  particulate  removal  --  such  as  an 
impaction  plate  or  cyclone  --to  prevent 
impingement  of  large  fly  asn  agglomerates 
on  the  catalyst.  The  requirement  of  such 
a device  would  obviously  increase  the 
costs  of  the  catalytic  system. 

b.  NHj  Cerryo  er 

Another  signi  t problem  tnat  must 

be  successfully  resolved  before  catalytic 
systems  can  oe  viewea  as  applicable  to 
coal- tired  boi  tors  rt.-'*  ites  to  the  carry- 
4»vei  xii  unroacftrc*  t rom  the  catalyst. 

In  addition  to  being  an  undesirable 
emission  by  itselt*  MHj  can  react  with  SO^ 
to  form  sulfates  or  oisulfates  which  could 
also  be  emitted  to  the  atmosphere.  Prom  a 
utility  operating  standpoint*  an  even  more 
pressing  problem  is  the  format. on*  conden- 
sation and  subs«-..|u«'^nr  deposition  of  ommo- 
tosullati-  «m  I f»w- 1 AMAporaturA*  lu*at 
rev'i»vt.*.f  y coiapun«*nts  ilown’tream  ol  the 
catalytic  reactor. 

Deposition  ot  tnis  material  is  un- 
desiraole  since  it  will  result  in 
increasing  pressure  drop  Leading  to  subse- 
quent redaction  in  tne  g'^'^^rating  capacity 
of  tae  plant.  Tne  material  is  also  sus- 
pected to  be  Corrosive. 

An  equilibrium  graph  snowing  tue 
temperature  dA'pendence  ot  oisaitat*'  * rija- 
tion  as  a function  of  SOj*  l\  ,0  and  SHj  is 
illustrated  in  Fi 1.  4. 

Prevention  at  m sal  fate  deposition  n:ay 
be  av'compl i sned  via  lowered  so  stoi- 

chiomA'tries  (wnicn  lower < tiO^  removal)*  or 
a catalyst  wtuen  iiocomposes  Siij.  At  least 
•3ne  Japanese  company  i » re.^earcMnj  an 
Jecomposi  1 1 on  catalj*st. 
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c.  Lm  Load  Operation 

Bisalfate  deposition  can  also  be  a 
problem  Mithio  the  catalytic  reactor 
itself  eben  temperatures  drop  below  the 
condensation  point  such  as  occurs  at  low 
load  operation,  Mtential  solutions 
include  maintaining  the  catalyst  at 
temperatures  above  the  bi sulfate  point  by 
incorporating  high  temperature  flue  gas 
bypass  or  higher  catalyst  operating 
temperatures,  the  effectiveness  of  the 
catalysts  at  higher  temperatures  is  not 
kn^n, 

d.  Automatic  Control  Syscem 

Another  engineering  problem  which 
requires  attention  is  the  ammonia  injec* 
tion  control  system,  Japanese  systems 
typically  use  feed  forward  control  only 
based  on  inputs  from  «*ii*luel  I low, 
concentration  and  inlet  liO^,  environ- 
mental • economic  and  operating  considera- 
tions in  u,$,  applications  will  probably 
dictate  that  the  control  system  addition- 
ally incorporate  as  a minik.*m  a feedback 
loop  based  on  reactor  out&,*^  and  NOn, 

e . Env I ronment a 1 I ssues 

One  final  point  should  be  noted. 

Since  the  objective  of  any  catalytic  NO^ 
process  is  to  improve  the  environment, 
care  must  be  taken  to  assure  that  poten- 
tially undesirable  byproducts  are  not 
released  in  the  process.  In  addition  to 
UUj,  ammonium  sulfate  and  bisulfate  men- 
tioned earlier,  emissions  of  M2O  (the 
result  of  incomplete  reduction  of  NO^), 

SO^  (caused  by  oxidation  of  SO2  over  base 
metal  catalysts),  amines  and  other  com- 
pounds have  yet  to  be  evaluated. 

On  the  basis  of  personal  discus- 
sions with  Japanese  vendors,  econor.ics 
ranoe  from  $10-80 'kW,  averagin':  $i0  kK. 
However,  in  many  cases  it  is  not  clear 
whether  this  cost  covers  equipment  only  or 
installation.  It  almost  certainly  does 
not  include  IDC,  GkA  and  other  owner  over- 
heads, Besides  these  basic  questions  and 
those  which  always  exist  when  extra- 
polating limited  pilot  plant  data  to 
commercial  applications,  there  are  other 
factors  which  confuse  the  cost  picture. 

For  example,  differences  in  labor  i jtos 
and  productivity  and  raw  material  costs 
between  Japan  rnd  the  U.S,  make  it  difti- 
cult  to  accurately  judge  costs  by  simply 
converting  from  yen  to  dollar  at  the 
current  exchange  rate.  Other  factors 
could  also  lead  to  substantially  different 
costs,  such  as  OSHA  requl reii*ents  and 
general  operating  philosophy.  EPRI 


cuirently  has  projects  aimed  at  accurately 
defining  tha  cost  of  catalyti**  tev  .nology 
for  U.S,  power  plant  applications.  This 
information  is  expected  to  be  available 
later  this  year. 

Current  research  activity  on  catalytic 
nOg  systems  IS  at  a fairly  low  level.  EPA 
has  just  awarded  a contract  to  a Japanese 
vendor  for  research  on  a 1/2  Hil  pilot 
plant,  EPAI  intends  to  perform  researen 
at  the  2-1/2  Nd  scale,  Oiscussions  with 
vendors  are  currently  under  way,  A major 
feature  of  this  research  will  be  the 
systematic  investigation  of  the  major 
development  issues  noted  earlier, 

2.  Won-Catalytic  Control  with  Wtl, 

In  addition  to  the  catalytic  systems, 
resear w*h  is  also  underway  on  noncata lytic 
•UI*-baS«Mj  contt«#I  tfcririi»|tx|y , 

tuli^iy,  the  noncatalytic  system  is  attrac- 
tive; ail  that  IS  required  is  and  an 
injection  system.  The  catalyst  is  elimi- 
nated, NHj  IS  injected  at  the  proper 
temperature  and  the  and  Mliji  selec- 
tively and  homogeneously  react,  probably 
according  to  equations  I aad  2,  The  rela- 
tively narrow  temperature  range  over  which 
the  process  is  effective  is  seen  in  Fig,  S 
for  an  oil- tired  laboratory  experiment. 
This  naiiw*  temperature  it 

somewhat  difficult  to  apply  the  technique, 
since  the  temperature  at  a single  point  in 
a boiler  can  vary  significantly  with  fuel 
1 luctuations,  ash  deposits,  operating  con- 
ditions, and  load.  Solutions  to  tne 
temperature  sensitivity  problem  include 
multiple  injection  sites,  moveable  injec- 
tion piobes  or  hydrogen  addition.  The 
likelinv>od  of  this  latter  technique  ^ 
utility  applications  is  not  well  defined* 

The  most  significant  application  to 
date  of  the  noncatalytic  technology  is  the 
J7S  NW  full-scale  installation  at  the  oil- 
fired  Chita  plant  of  Chubu  Electric  in 
Japan  (Fig.  6).  This  unit  use*,  multiple 
injection  sites  to  provide  temperature 
variation  flexibility.  The  reduction, 

NHj/NO  ratio,  and  carrv-over  are  shown 
in  Figs.  7 and  ^ as  a function  of  load. 

The  unique  snape  of  tne  curves  witn  load 
IS  due  to  temperature  variations  with  load 
a..d  the  use  ot  two  NHj  injection  points. 
Nllj  carry-over  is  tugti  especially  at  low 
load  and  may  limit  ttvc  reduction  m 

U.S.  applications. 

Air  preheater  deposition  at  Onita  has 
not  been  a problem  due  to  tne  low 
(1-2  ppm)  SO^  levels  associated  with  the 
0.21  S oil  used.  Feed  forward  control 
based  on  oil  ilow,  inlet  and  excess 
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O2  is  used.  As  %#ith  the  catalytic 
approach » U.S.  utility  operatin9  practices 
will  probably  dictate  the  addition  of  a 
feedback  loop  as  well. 

The  currently  available  data  for  coal 
firing  is  shown  in  Fi<|.  9.  These  data 
were  obtained  on  a 3 x lO^Btu/hr  i^.bora- 
tory  facility.  The  variation  in  optinun 
proc«‘ss  tenperature  with  unidentified  croal 
and/or  ash  cha* act eristics  shown  nay  con- 
plicate  the  ease  of  practical  application. 

The  noncatalytic  technique  has  renoval 
efficiencies  which  are  l^wer  than  the 
catalytic  approach,  hiqher  NH^  consunp- 
tion,  and  hiqher  NHj  carry-over.  Problens 
associated  with  NH^  c irry-over  have 
already  been  discussed  and  need  not  be 
repeated. 


wet  systens  is  reqeneration  of  the  EDTA. 

A viable  approach  has  not  yet  been 
reported . 

Even  if  the  issues  noted  above  can  be 
overcone,  there  is  one  overridinq  con- 
sideration which  nust  be  addressed*  This 
relates  to  the  feasibility  of  the  process 
on  low-sulfur  coals.  Reduction  of  the  NO 
via  EOTA  or  occurs  throuqh  reaction 
with  sulfite  ion  which  is  inherently  low 
on  scrubbers  applied  to  low-sulfur  coal. 

It  is  postulated  that  an  S02^N0^  ratio  of 
qreater  than  2-1/2 rl  nust  exist  to  effect 
the  process  chenistry.  Typical  western 
coals  are  on  the  order  of  1:1  or  2:1. 

These  ratios  could  nake  for  low  NO 
reno'/al  efficiencies.  Alternatively,  SO^* 
reaqents  could  be  added,  but  this  is 
viewed  as  econonically  unattractive. 


1.  WO,  Scrubbing 


Control  of  NO^  in  a scrt’^binq  process 
is  attractive  because  potentially  two 
enissions  of  concern  fNO^  and  SO2)  can  be 
contro: led  sinultaneously.  However, 
scrubb  nq  of  NO^  is  1 inited  by  the  insolu- 
bility of  r;0  in  nost  scrubber  liquors. 


Two  general  ,,  7 roaches  have  been 
devised  to  qet  ar>*und  the  NO  insolubility 
probica:  conversion  of  the  NO  to  noie 

soluble  species  and  use  of  an  NO  *qetter* 
in  tne  scrubber  liquor. 


Oxidation  of  NO  has  been  explored  with 
hypochlorite  and  O^.  However,  because  of 
water  quality  considerat I'jH'* , -ly  is 
of  interest.  Ho%#ever,  Oj  production  is 
expensive  and  energy- intensive.  In  addi- 
tion, the  oxygenated  NO  is  not  that 
soluble  and  large  vessels  and/or  large 
1 iquid-to-gas  flow  rates  are  required  to 
perform  absorption.  As  an  alternative  to 
extremely  larqe  vessels  and  L/G”s,  the 
addition  of  catalysts  has  been  considered. 
For  the  typical  flowsheet  shown  .a 
Fig.  10,  CuCl^  and  NaCl  .«re  used.  Botn  of 
these  mater lats  again  raise  questions  of 
water  quality.  Additional  water  quality 
concerns  relate  to  potential  byproducts  of 
the  process,  such  as  inododisul fcnat^  and 
dithionate.  Cons iderai ion  of  these 
factors  has  led  at  least  one  research 
organization  in  Japan  to  halt  further 
development . 


The  other  major  category  of  wet 
processes  involves  the  use  of  ethylene 
diamine  tetraacetic  acid  (EDTA)  to  form 
reactive  adducts  with  NO.  The  process 
flowsheet  is  shown  in  Fig.  11.  These  pro- 
cesses also  form  potentially  undesirable 
byproducts  similar  to  those  in  the 
system.  The  m.iior  development  issue  in 


V.  CONCLUSIONS 


Oevelopwent  of  NO^  control  technology 
tor  coal-fired  power  plants  at  the  pilot 
plant  scale  is  just  now  beginning  in  the 
U.S.  Direct  extrapolation  of  Japanese 
experience  both  economically  and  techni- 
cally should  be  appro iched  with  caution. 

The  nost  cost-effective  solution  to 
NO^  control  will  continue  to  be  conbustion 
modification.  If  greater  control  than  can 
provided  by  combustion  control  is 
necessary,  NH^-based  svstens  have  an  ad- 
vantage over  scrubbing  s/stess,  although 
considerable  technical  hurdles  are  yet  to 
be  resolved. 
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CATALYTIC  NOx  APPLiCAliON  TO  COAL-FIRED  PLANT 
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NQk  removal  vs  temperature 

CATALYTIC  NOk  SYSTEM 
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NONCATALYTIC  NOx  REDUCTION  WITH 
AMMONIA  - CHITA  UNIT  3 
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NOx  REDUCTION  PERFORMANCE  - CHITA 
UNIT  3 


NOji  Raduction  IV. 
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Flow  Diaqrnn  of  KOTA  Wet  NOj^-sOx  Process. 
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KN^aNEEUlNC;  UPDATE  FOR  FDUE  GAS  DESULFURIZATION  TECHNOLOGY 


Frank  Princiotta 

Environmentai  Protection  Agency 


CurrenUy^  the  utility  committment  to  FGD 
technology  is  estimated  to  be  of  50,000  MWe. 
Lime  and  limestone  scrubbing  systems  predomi* 
naie.  An  examination  y£  the  durability  of  ori -line 
FGD  systems  indicates  a consistent  tread  in 
improved  reliability  for  the  more  recent  installa- 
tions. Despite  the  improving  performance, 
certain  problems  are  encountered:  mist  elimi- 
nator plugging,  reheater  corrosion,  stack  liner 


corrosion,  and  instrumentation  problems.  An 
examination  of  the  operability  of  Japanese  FGD 
technology  applied  to  coal-fired  boilers  indicates 
excellent  performance;  all  five  units  are  operating 
at  greater  than  95%  reliability  since  startup.  For 
new  high-sulfur,  coal -fired  utilities  larger  than 
500  MW,  investment  requirements  will  average 
80  to  100  $/kW,  Annualized  cost  requirements 
will  average  4 to  5 mills/kWh. 


NOTE:  The  complete  paper  was  not  available  at  the  time  of  publication. 
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PARTICUUATE  CONI  ROL  FOR  COAl.-FlRCl>  ir  i II. 1 1 Y itUll.KU.S 


SU  ,;on  Cowen 
Meteorology  Resea  rch»  lnc» 


The  more  stringem  lixnii  itioos  for  particulate  formance  for  western  ash  indicates  that  baghouses 

emissions  necessitates  an  in-depth  look  at  the  best  are  much  more  efficient  than  either  electrostatic 

available  control  technology.  This  paper  exam-  prcxipitators  or  scrubbers.  However » large- 

ines  the  three  major  types  of  particulate  control  scale  baghouses  on  utility  boilers  have  not  been 

devices  currently  in  use:  electrostatic  precipi-  demonstrated,  although  a number  are  under  con- 

tators,  fabric  filter  baghouses,  and  wet  scrubbers.  struction.  Much  more  research  and  operating 

The  current  state  of  technology  and  research  con*  experience  of  fabric  filtration  on  utility  boilers 

ducted  at  Meteorology  Research,  Inc.  (MR I)  will  is  needed  to  demonstrate  its  ^ lability  as  a long- 

be  reviewed.  A preliminary  comparison  of  per-  term  solution  to  particulate  emission  control. 


NOT£:  The  complete  paper  was  not  available  at  the  time  of  publication. 
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ECONOMIC  COMPARISON  OP  FABRIC  FILTERS  AND  ELECTROSTATIC 
PREClPirA  ORS  FOR  PARTICULATE  CONTROL 
ON  COAL-FIRED  UTILITY  BOILERS 


PMc-r  M.  Coltor*  Plu  D.  • Director 
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Richard  A»  Chapman*  S>‘^iiier  ^iictneer 


smoDixaiHLirr  OP  tSB 
AMRIKAI.  FAGS  <S  FVtR 


Tehnekron*  Inr. 
Berkeley*  California 


Abstract 

This  paper  disccsses  the  imcertainties  and 
associated  costs  involved  in  selecting  design- 
a particulate  control  device  to  meet  California's 
air  emissicm  regulations.  The  basic  operating 
prin**  ‘'des  of  electrostatic  precipitators  and  fabric 
fiite.  « are  discussed*  and  design  parameters  are 
identified.  The  sine  and  resulting  cost  of  the  coo- 
I rol  devic  ' as  a function  of  design  parameters  is 
illustrated  by  a case  study  for  an  BOO-MW  coal- 
itred  utility  tioiler  burning  a typical  southnarestem 
subbituminous  coal.  The  cost  of  selecting  an 
unders>z«Hl  parti%‘uiate  control  device  is  compared 
witit  tht  cost  t»C  s«*lectin|£  an  oversiau^d  device. 


California's  Particulate  Emission  Limits 

In  California,  as  in  most  states,  there  are 
many  particulate  emission  regulations  for  coal- 
fired  utility  boilers.  Some  of  the  regulations 
applicable  in  California  include: 

(1|  Federal  new  source  performance 
standards. 

(2)  New  source  review  rerquirements  for  non  - 
attainnu-nt  areas. 

Best  available  control  technology. 

Lowest  achievable  emission  rate. 

Emission  offset  requirements. 

(3)  Process  weight  rules. 

(4)  Local  maximum  emission  rate  rules. 

Many  of  the  process  weight  and  local  maximum 
omission  rate  rules  are  designed  to  prevent  the 
const  nicii  n uf  now  coal -fired  utility  boilers.  In 
fact.  Scaitorgood  Unit  3.  a 309-MW  gas -fired 
boiler  owned  by  the  Los  Angeles  Department  of 
Water  and  Power,  is  just  able  to  meet  the  local 
maximum  particulate  emission  rate. 


Kern  County's  process  weight  rule,  typical  of 
many  in  California*  is: 

allowed  emissions  |lh/br)  s 17.  31^ 


where  p - cc»al  fired  in  tons  per  hour.  Jnder  this 
rule,  an  800-MW  unit  burning  350  tons  per  hemr  of 
a typical  sonthwest  subbituminous  coal  with  a heat- 
ing value  of  10.000  Btu  per  pound  and  cootaming 
10  percent  ash  would  be  allowed  to  emit  cmly  44.4 
pounds  per  hour  of  particulates.  This  limit,  cqui- 
val«.nt  to  0.0062  pounds  per  million  Btu.  would 
require  a particulate  collection  efficiency  of  99.93 
percent  — which  is  clearly  not  within  cur  **ent 
state  of  the  art. 

By  the  end  of  I97B.  California  will  submit  to 
the  U.  S.  Environmental  Protection  Agency  a new 
State  implementation  l^an  containing  revised 
limits  for  the  control  of  particulate  emission*. 

It  is  expected  that  tt.is  pian  will  require  new  coal- 
fired  plants  to  be  equipped  with  the  best  available 
control  technology  (BACT).  and  that  the  BACT 
limit  will  be  similar  to  the  limit  of  0. 03  pounds 
per  million  Btu  that  EPA  itself  is  considering. 

The  California  Aii  Resources  Board  expects 
promulgation  of  the  new  statewide  limit  to  result 
in  a relaxation  of  the  numerous  stricter  local 
emission  limits. 

Uncertainties  in  the  Selection  and  Design  of 
F^ticulatc  Control  Devices 

Electrostatic  Precipitators.  Electrostatic 
precipitators  (ESPs)  have  historically  been  used 
for  the  control  of  particulate  emissions  from  coal- 
fired  utility  boilers.  (Wet  scrubbers,  also  histori- 
cally used,  are  no  longer  usually  selected:  the 
very  high  operating  pressure  drops  they  need  in 
order  to  achieve  the  collection  efficiencies  required 
by  current  and  proposed  new  source  performance 
standards  result  in  uncconomtcally  high  operating 
costs. ) 


dectroitAtic  precipitA*crs  parttculate 

iMtier  Vy  rlrctricaliy  rluinginf.  tn«-  p«rti.  K • m Tile 
strem*  aad  cImi  Aliowiflif  th^  perticle^  selfi*^ 
cleat  residence  time  in  Uie  CSP  to  mi|;rstt  to  tlr^ 
oppositely  ctecfed  collecting  ploies*  TH.  collect* 
log  plates  are  periodically  rapped  to  d-.«lodge  the 
collected  ash*  orhich  slides  uao  the  coUecUoo 
hoppers.  Figare  1 illastrates  a typ  cal  FSF« 
shtMriag  the  general  configoration  of  the  discharge 
electrodes,  collecting  plates*  and  as.^  hoppers, 
hft  this  illttstration.  three  stages  of  electrodes* 
plates*  and  hoppers  are  osed* 

The  velocity  at  which  the  charged  particles 
n^igrate  t^vard  the  ctillecting  plates  detc  rmines 
the  stxe  and  the  restuttog  cost  of  the  ESF-  The 
higher  Hie  vel^ity*  the  smaller  the  stxe  a.id  the 
lonr^r  the  cost.  The  velocity  is  dependent  on 
nnmeroas  paranseters*  the  most  incportnot  oC  which 
are  particle  «iae  and  ash  resisuvay.  High* 
resistivity  ashes  containing  small  particles  are 
capable  of  accepting  oa*y  retati^'t^ty  small  electri- 
cal charges  and  therefore  have  a relatively  low 
migration  velocity.  Ftgnre  * dost  rates  the 
resistiv^y  of  two  typical  coal  ashes  as  a fimctftan 
of  temperature.  Note  that  medium -sulfor  coal  ash 
typically  has  a lower  resistiirity  than  law*suUur 
coal  a.fh.  L.ikmrise*  high*sttlfur  coal  ash  usually 
has  a Icnrer  resisU%'ity  than  medium -sulfur  coal 
ash.  Note  also  that  the  ash -resistivity  curve  peaks 
at  a temperature  uC  about  4*J0  d.  <*rees.  From  this 
curve  we  can  see  that,  in  oru«  * the  low 

resistiviiv  desired,  ihe  c;SP  at  a 

point  in  the  system  vh.  re  temperatut^s  are  b«'^tosr 
S«jO*F  or  above  600*  F.  to  a typira!  coal*fired 
boiler,  gas  temperatur  .r  are  usually  abu\-e  600'  1 
upstream  of  *^he  air  prebca:er  and  below  3l)C*F 
downstream  of  the  air  preheater*  urns  pro* ’idiot 
locaiioas  for  hot-side  and  cold*side  CSPs. 

Both  coal  properties  and  ooiler  operating  con- 
ditions introduce  uncertainties  into  the  design  of  an 
ESP.  The  prirrary  coal  properties  of  interest  are 
the  ash  content  of  she  coal  end  its  resistivity.  The 
ash  content  of  roal  from  a single  mine  varies  con- 
siderably from  day  to  day;  similarly*  the  resis- 
tivity may  vary.  If  the  coal  source  changes*  as  it 
may  in  th  ^ life  of  a coal-fired  power  plant,  the 
changes  in  ash  properties  are  oftexi  quite  dramatic* 
especially  i<  the  ^oal  sulfur  content  changes  signifi- 
cantly. The  prim»>ry  boiler  operating  condition  of 
interest  is  the  boiler's  anticipated  duty,  A base- 
load  plant  maintains  a fairly  constant  exhaust  gas 
temperature  and  Bow  rate,  while  a load-foUowing 
plant  often  produces  significant  Auctuatioos  in 
exhaust  gas  temperature  and  flow  rate.  These 
Attctuatiomi  affect  the  ash  resistivity  and  velocity 
through  the  precipitator*  Therefore*  the  designer 
of  an  ESP  must  consider  current  and  future 
coal  supplies  and  plant  operating  conditions. 

Design  parameters  for  hot -side  ESPs  reported 
VO  the  Federal  Power  Commission  on  FPC  Form  67 
are  illustrated  in  1 igure  3.  The  specific  collector 
area  fSCA)  is  an  indication  oc  the  size  of  the  ESP 
and  is  a function  of  the  particle  n.igration  velocity 
and  required  collection  efficiency.  Note  that*  at  a 
collection  efficiency  of  99.5  percent*  the  design 
SC  As  vary  between  260  and  74C  II  2/  1000  ACFM* 
This  threefold  difference  in  SC  As  is  probably  due 
to  different  design  ash  resistivities*  but  in  the  case 
of  the  two  large  SC  A values  '*%  i.'.ay  dso  reflect  the 
existence  of  a severe  financ.  al  pcna!i  y to  the  vendor 
if  the  ESP  docs  not  meet  strict  performance 
guarantees. 


Fabric  Filters.  Fabric  filtrra*  or  haghooaes* 
have  only  r^ody* come  Into  use  for  the  collection 
of  particulate  matter  from  utility  boilers.  There 
are  currently  a few  relatively  small  fabric  filter 
QB  utility  boilers  and  a few  larger 
installations  planned  or  under  constructioiu  Fig- 
ure 4 Uinatrates  a typical  fabric  filter  module 
wherein  the  particle -laden  gas  enters  che  base  of 
the  fPter  and  travels  upward  through  the  numerous 
hags  that  collect  the  particulate  matter.  The  bags 
are  periodically  cleaned  by  diverting  the  gas  flow 
to  ofoer  modules  and  either  shaking  the  bags  or 
reversing  the  air  flow  through  them  to  remove  the 
collected  ash. 

rhe  sixe  and  resulting  capital  cost  of  a fabric 
filter  is  a funct.on  of  the  gas  velocity  through  the 
tags.  This  velocity  is  called  the  air -to -cloth 
ratio.  Eower  air-to-cloth  ratios  generally  provide 
higher  collection  efficiencies  at  lower  operating 
pressure  drops  and  require  larger-siae  installa- 
tions for  a given  application.  The  design  of  a 
fabric  filter  involves  a trade-off  between  the  high 
capital  cost  for  a low  air-to-cloth  ratio  and  the 
high  operating  (pressure  dropi  and  maintenance 
(nag  replacement  f costs  associated  waU.  a hi^ 
air-to-cloth  ratio.  Bag  material  and  cleaning 
frequency  must  also  be  included  in  the  design 
trade-off. 

Fabric  filters  are  less  sensitive  than  ESPs  to 
variations  in  coal  ash  content  and  ash  properties. 
However,  uncertainties  in  the  design  of  fabric 
Titers  still  exist*  primarily  in  relation  to  the 
pressure  drop  and  residting  operating  costs. 
Pressure  drop*  which  depends  partially  on  the 
shape  ;md  sixe  distribucioo  of  th**  fly  ash*  can 
change  signtflcantly  for  a given  fabric  filter  udten 
the  coal  source  is  changed. 


Performance  Models  for 
Electrostatic  Precipitators 

For  a gt%*en  application,  the  collection  effici- 
ency of  an  ESP  is  inversely  proportional  to  the 
velocity  of  the  gas  narallel  to  the  collecting  plates* 
Or  directly  proportional  to  the  residence  time  of 
tk^  gas  in  the  ESP.  This  relationship  is  expressed 
by  the  Deutsch  equation 

= I - exp  (-W  (I| 

where 

- collection  efficiency 

w = migration  velocity  of  the 
particles 

A - collecting  plate  area 

V - gas  velocity  parallel  to  the 
rollecting  plate 

The  relationship  y is  often  called  the  specific 
collector  area  (SC A),  as  indicated  in  the  preceding 
Section.  The  SC  A*  once  determined*  i multiplied 
by  the  gas  flow  rate  through  the  ESP  to  determine 
the  total  collecting  plate  area  required  for  a given 
coUection  efficiency. 

The  migration  velocity*  as  mentioned  pr  - 
viouvly*  is  v«*ry  sensitive  to  particle  size  a-  i ash 
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r«*s&suvity  as  w^ll  as  to  electrical  cooditiofts 
orithiD  the  iCSP.  Most  ESH  drsij^aers  use  sontr 
Corm  of  the  Oral  set*  rqoattoo  to  determine  the 
required  ESP  sixe  for  a g:tvra  apfdicatton;  and, 
since  nM>st  designers  n^e  only>  one  particle  sine 
instead  of  the  parttcle*stxe  distribotion  actnally 
found  in  tin*  i^as  stream,  a f:r«*a;  deal  of  enperi*-nce 
is  req*4trft*d  in  selecting:  the  proper  migration 
velocity,  this  design  approach  srorks  fairly  mil 
when  low-resftstteity,  high-sulfur  eastern  coals 
are  used  in  boilers  subject  to  relatively  lenient 
emission  limits.  Pufortuoately,  however,  the 
recent  increase  in  the  use  of  high- resist ivity 
western  coals  coittuired  with  the  increasingly  more 
stringent  particulate  emission  limits  has  forced  the 
design  of  ESP>  outside  of  the  realm  of  experience 
of  many  ESI*  designers.  1 his  has  resulted  in  the 
gro:  s underdesign  or  overdesign  of  ESPs  for 
Western  eoals.  Although  ‘t»e  ESP  business  is  very 
compt*ti:.*. few  i^*rformance  ettarantees  have 
b«-en  r*‘quir«'^  in  the  past.  Coas<-q«wnily,  nH»st  of 
the  early  FSPs  for  western  ccals  were  grossly 
underdesigord.  ESP  designers  ha%'e  subscqu<sitly 
modified  the  form  ot  U»r  Deutsch  equation  or  sob- 
stttux«-d  lower  migration  velocities  in  an  attempt  to  ' 
model  the  p.'rformance  of  ESPs  operating  outside 
their  r«  aim  of  experience. 

Hu*  I Vrforittance  Model.  To  provide 

ESi  • dr^ig««*r>  with  at  Miller  d«*‘sign  tool.  Southern 
K«'>eareh  Insltluie  |SoKI}  under  contract  with  EPA 
ho>  d«*v«*lop>*d  an  ESP  pt*rformance  ti:udel  that  is 
liasied  tMi  th«'  detailed  physics  of  particle  colleciion 
and  eonsiders  tiu*  distributian  of  particle  sizes  ll|. 
Th«‘  SoRl  model  is  «,ui!e  complicated,  and  its 
«!»4C0  lines  of  computer  code  offer  the  designer 
little  insight  into  the  physical  processes  taking 
place  in  ih«*  ESP.  U'hilt*  it  is  a vast  improvement 
over  th«-  approach  used  by  many  ESP  designers, 
the  Solti  model  calculates  theoretical,  or  ideal, 
collection  efficiency  and  still  requires  the  designer 
to  as5um«'  values  for  gas -flow  maldistribution,  gas 
leakage,  rapping  rccntrauiment.  ash  electrical 
properties,  and  the  internal  geometry  of  the  ESP. 
all  of  w'hich  contribute  to  the  nonideal  collection 
efficic*ncies  encountered  in  the  field. 

Ihe  SoRl  ESP  model  has  been  simplified  and 
programnii'd  b>  Sparks  12)  for  use  with  a program- 
mable calculator.  The  simplified  version  con- 
siders she  distribution  of  particle  sizes  encountered 
in  the  ESP  and  should  be  of  great  value  to  the  ESP 
designer.  It  requires  the  use,  however,  of  the 
SoRl  computer  model  to  generate  numerical  values 
for  Use  in  calculating  particle  migration  velocities; 
Several  typical  migration  velocities  as  a function  of 
current  density  are  included  in  the  Sparks  report. 

The  |t»k*n*kron  Perfornuince  Model,  lekne- 
kron  has  developt*d  a correlating  function  for  ^he 
overall  efficiency  of  an  ESP  that  can  be  used  with 
expt*rinienial  data  to  predict  th  efficiency  of  an 
ESP  of  given  size.  A brief  deSw-*ip:ion  of  the 
Teknekron  ESP  performance  model  is  presented 
here;  a thorough  description  has  recently  been 
published  and  should  lx*  consulted  if  more  detail 
is  required  (3). 

Ihe  approach  suggested  by  White  (4)  for 
handling  the  effects  of  particle -size  distribution 
on  ESP  collection  efficiency  is 


where  w|xl  is  the  magration  velocity  as  • fonctioa 
of  particle  sixe,  Pfx|  the  particle -size  fr«’qoency 
distribution,  and  x the  particle  diameter*  The 
functional  form  of  w(x)  is  predicted  by  electro* 
static  theory  to  be  linear  with  respect  to  particle 
diameter  x: 


wfx| 


•oEcS* 


C3» 


where  is  a function  of  the  particle  dielectric 
constant,  E^  >>  the  particle  charging  fieto 
strength.  Ep  is  the  stre^tfa  of  tl^  precipitating 
field,  and  is  the  gas  viscosity. 

The  Teknekron  model  assumed  that  migration 
velocity  ts  a linear  function  of  particle  dianwter, 
i.e.. 


wfxl  = w^*W|X  44) 

The  tv  a parameters  w^  and  W|characterize  the  coal 
used  and  make  it  possible  to  include  the  effects  of 
thermal  charging  fas  x goes  to  zero,  w is  finite). 
The  resLvtivaty  of  a given  coal  ash  can  be  embedded 
in  the  parameters  w^  and  W|.  as  denninstrated  by 
Sparks  42). 

Ihe  integraiioffi  of  collection  efficiency  with 
respect  to  particle  size  can  be  perforrx*d  analyti- 
cally for  a nunibt*r  of  functions  of  migration 
VI*  toe  it  y if  one  employs  semilogarithmic  (or 
«»xponential)  correlations  for  particulate  loading  and 
collection  efficiency  rather  than  the  standard  power 
law  (log-log)  correlations  conventionally  used  in 
recording  efficiency  data.  This  method  appears  to 
entail  a negligible  loss  of  accuracy,  even  for 
99. 4-percrnl  overall  collection  efficiencies.  The 
analytical  expressions  for  overall  collection  effi- 
^!*ncy  do  appear  to  scale  up  reasonably  w-ell  for 
fieid  data,  although  any  conclusions  about  the 
v*-*ilidity  of  the  method  should  be  reserv«*d  until 
more  data  bc^com.-  available. 

The  exponential  distribution  for  inlet  particle - 
size  takes  the  form 


l*(x)  R exp  4-Bx)  <S) 

which  corresponds  tu  the  cuiiiula;ive  distribution 
Yfx)  exp  4-Bx)  (b) 


This  cumulative  distribution  is  defined  as  the 
mass  fraction  of  particles  having  a d4anie*er 
larger  than  or  t*qual  to  x.  Hence,  Y(o)  =1. 


The  R’s  calculated  for  representative  distri- 
butions of  fly-ash  particle  size  for  three  boiler 


typ«*s  are  as  follows: 

Boiler  Type  B 

pulverized  coal  0.  040 

stoker  0. 017 

cyclone  0,  10 


Ihe  peutsch  equation  in  terms  of  w can  be  uritti'n 
as 


«*xp  (-  ^ 


w) 


I 


I - fj  fxp  -|^w,x))  P(x)  dx 


(2) 


n (*) 


(7) 


Mvt  s tten: 


* ' ’•O'*  • «*p  (-7  % “ vv) 


Uait  »IM  - aoo  MW 

rale  - 8600  Bta/kWb 

Cfait  Cfpe  - f^tlrerlrcd  cMl-saspeorioii 
fired 


* «*P(-7%)«*P  (-7^1*1  W 


Ceal  type  — Sootlieresl  sebbitnmlaotts 
Heatiag  valtte  — 10,000  Bih/IIi 


If  tae  linear  form  of  wfx|  i»  sebvt  itoted  into 
White**  rqiiaUM  icquatioa  2|  and  iategraied  aaii^ 
an  eapooemaal  particle-size  distribnUon,  are  obtain 
the  folUmino  correlating  express  ton  for  total 
collection  efficiency 


Ash  content  - 10% 

Snifnr  content  — 0.8% 

emission  limit  - BACT  uf  0.03  lb/ 
MBtn 

Rcqnired  particnlate  removal  - 99/65% 


1 


“•»T 


B e*p 


B 


♦ w A 
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W» 


The  nt*w  performance  model  has  foor  primary 
features: 

fl)  Ti::  Dentsch  equation  is  used  as  it  should 
be  os«*d  — for  a givt*Q  particle  size. 

|2}  Migration  velocity  is  characterized  by 
tsro  parameters,  Wq  and  W|,  which  arc 
functions  of  the  coal  »vpe  ^nd  can  be 
determined  experiments* 

|3)  Intel  particle *size  distribution  is  char* 
acte razed  by  a single  parameter,  B, 
which  is  a function  of  the  boiler  type. 

|4|  Overall  efficiency  as  analytically 

expressed,  and  a closed  form  solutioa  is 
possible. 


Case  Study  | 

Particulate  control  costs  for  an  800 -MW  coal- 
fired  boiler  using  a hot-side  CSP  and  a fabric  fal- 
ter are  examined  in  this  case  study.  Also,  the 
cost  of  selecting  an  improperly  siz»*d  control 
device  is  discussed.  The  basic  paranu-iers  for  the 
case  study  are: 


Controlled  emission  rate  - 216  Ibs/hr 

Hoc -side  ESP,  rigare  5 Ulustrates  the  migra- 
UOD  velocity  as  a function  of  particle  sixe  for  a 
typical  high-resastavaty  ash  an  a bett-side  ESP. 

Using  Wo  - 0.0Z  m/scc  awl  W|  s O.OlS  m/sec 
from  figure  5 in  equation  9 rweals  that  an  A/V  of 
478  Ifc^/IOOO  ACFM  will  provide  the  required 
99.o5  per-'^m  particle  removal.  This  is  eqoava- 
lem  to  an  average  "effective**  mig ration  velocity 
Cor  the  entire  range  particle  sixes  of  6 cn»/s«-c, 
which  as  typical  (5|  of  ttiat  reported  for  high* 
resistivity  ash  in  a hoi  - -;ad«'  ESP. 

A hot -side  electrostatic  precipitator  operating 
at  a temperature  of  700 an  clus  case  must  treat 
3,547,000  actual  cubic  feet  p^T  minute  lACFMl  of 
flue  gas.  The  ESP  collecting  plate  area  as  ihere- 
fore  1.7  million  square  feet. 

The  estimated  turnkey  capital  cost  for  th«*  ESP 
is  summa . tzed  in  1 able  1 . 

The  cost  estin»a:es  are  for  an  ESP  delivert-d 
in  late  1976,  If  the  same  system  were  ordered 
today  for  installatiam  in  1981,  vendor  quotes  would 
be  higher  to  reflect  alnwst  two  years  of  known  cost 
inflation  plus  three  years  of  estimated  inflation. 
Also,  if  performance  penalties  arc  sev'ere,  the 
cost  estimate  will  be  higher  10  allow  for  a more 
conservative  design  and  for  the  installation  of 
additional  collt^tor  area,  if  required, 

lahlc  1 sumniartzcs  thv  o!ktimatcd  annual  costs 
of  the  ESPassuming  a capacity  factor  of  65 percent. 


Table  1,  Electrostatic  precipitator  turnkey  capital  cost  estitrate 
(basis:  last  quarter  1976  costs  and  dollarsl 


Cost 

Cost  item  (millions  of  dollars) 


ESP  device 

SU.7 

Ducting 

2,8 

Ash  handling 

2.7 

Total  equipment  cost 

$18.2 

Ash  pond 

3.8 

Total  direct  cost 

$22.0 

Indirect  costs 

8.0 

Contingency  and  fee 

7.8 

Total  capital  investment 

$37.8 

Capital  investment  per  kW 

M?:25 

J86 


Tabltt  2*  El«ctraatatic  precipitator 


Operatii^  and  matetonance  fQ%M} 

Labor  and  aoporvlslon 
MataHtoBaoce  and  sappUss 

Aab  diapooal 

Electricity  tl  2S  iniiL  .^bWb 
Sebtotal  ObM  corc« 

Fixed  Coete 

iMoraaco.  depreciation,  taxes 
Capital  cost 

Subtotal  fixed  costs 

TOTAL  AMHUAL  COST 


$ SO.MQ 
2.000.0M 
LMd^OM 
200,  OM 
1,140,000 

$4,420,000  s 0,97  miUs/bWh 


$3,642,000 

3,400,000 

$7,042,000  = 1.55  anlUs/kWb 
$1 1,  472,  000  s 2.  52  millit/fcWb 


Fabric  Filter,  A fatale  filter  io  this  case  is 
assumed  to  operate  at  341  'F  and  to  treat 
2, 446*000  ACFM  of  gas.  An  air*to«clnfii  ratio  of 
2 is  typical  of  many  fabric  filters  designed  tor 
utility  boilers  and  in  this  case  results  in  a filter 
area  of  223,000  square  feet,  A desigp  pressure 
drop  of  4,5  inches  of  water  is  used  to  calculate 
operaiing  electricity  costs.  If  the  pressure  drop 
cannot  be  maintained  at  this  level  in  practice* 
op«» rating  elect rict*-  costs  will  uicrease 
proportionately. 

The  «*siiiiated  turnkey  capital  costs  for  the 
fabric  filter  are  shown  in  Table  3,  These  costs, 
like  the  ESP  capital  costs,  are  for  a fabric  filter 
deliver«-d  in  late  1*^76  and  are  subject  to  the  same 
inflation  rates. 

Table  4 summarises  the  fabric  filter's  esti* 
mated  annual  costs  based  on  a 65  p*.-rcent  capacity 
factor.  In  this  case,  annual  costs  for  a fabric  fil- 
ter are  less  than  those  for  a bot'^side  ESP,  This 
may  not  be  true , howe%'er,  tor  all  applications  where 


low-sutfur  coal  is  burned.  Each  application  must 
be  evaluated  separately.  Still*  these  cost  esti* 
mates  do  support  the  tread  shown  by  some  utilities 
toward  the  use  of  fabric  filters.  It  should  be  fwted 
that  this  case  study  does  not  consider  the  need  for 
a flue  gas  de suitor izatioa  |FGD|  systen%  for  suitor 
dioxide  control.  If  applicable  SO2  emission  limits 
require  the  use  of  an  FGD  system,  the  particulate-^ 
coUeettexk  capabilities  of  the  FGD  scrubber  should 
be  considered,  A detailed  performance  and  cost 
study  may  well  reveal  that  the  particulate  control 
strategy  having  the  lowest  anixuil  ^ 3St  involves 
using  a medinm*eflicieacy  ESP  followed  by  a wet 
scrubber  combining  FGD  and  particulate  control. 

Fabric  filters  usually  meet  or  exceed  the 
particulate -removal  requirements  specified  in  the 
design*  but  oilen  at  the  cost  of  unexpectedly  high 
pressure  drops.  Corrective  action  to  lower  the 
pressure  drop  incltsdes  installing  additionai  mod- 
ules to  lower  the  air-to-cloth  ratio*  using  a dif- 
ferent fabric  type*  and  increasing  the  frequency 
of  bag  cleaning. 


Table  3,  Fabric  filter  capital  cost  estiinates 
(basis:  last  quarter  1976  costs  and  dollars) 


Cost  item 

Cost 

(millions  of  dollars) 

Fabric  filter  device 

Ducting 

Ash  handling 

Total  equi|Miieni  cost 

Ash  pond 

$13,1 

0,8 

0.J 

$lto,4 

3.8 

Total  direct  costs 

$20,2 

Indirect  costs 
Contingency  and  fee 

6.8 

7.0 

Total  capital  investment 

$34.0 

Capital  invr-tment  per  kW 

$42. SO 
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Tahia  4.  Fabric  liiMr  asm 

al  costs 

Operattog  and  matrthmanco  (06MI 

Labor  and  supnrvlakm 

$ 50  000 

Maintunanco  and  ouppltes 

Loot.  000 

Oerhoad 

530,000 

Ash  diapoeal 

200,000 

Electricity 

525.000 

Subtotal  OhM  costs 

$2.  305.  000  s 

0.51  miUs'kWb 

Fixed  costs 

Depreciatloo,  taxes,  insurance 

$3,270,000 

Capital  cost 

3. 050. 000 

Safatolal  fixed  costs 

$6. 330.  POO  - 

1.  39  mUls/kWb 

TOTAL  ANNUAL  COST 

$8,635,000  = 

1.  90  miUs/kWb 

If  an  ESP  fa  Os  to  meet  tbe  partictilate- removal 
requirements,  eidier  the  average  effective  migra- 
tion velocity  or  specific  collecior  area  iimst  be 
increased,  or  a coal  of  lover  ash  content  must  be 
used.  The  mig ration  velocity  can  be  increased  by 
using  a coal  with  a lover  asb  resistivity  or  by  con- 
datioobig  the  gas  to  lower  die  resistivity.  The 
specific  collector  area  can  be  Increased  either  by 
retrofitting  increased  collector  a*«^a  or  by  titrating 
the  boiler  to  reduce  tbe  gas  floi»  *^ate.  All  these 
options  are  expensive  and  must  be  evaluated  for  a 
specific  site  to  determine  which  is  most  cost 
effective. 

1 igure  6 illustrates  tbe  effect  that  an  improp- 
erly sized  ESP  can  have  on  tbe  cost  of  generating 
electricity.  At  the  design  point,  net  generating 
cost  exclusive  of  fuel  is  26  mills/ kWh.  Tbe  right 
side  of  tbe  curve  illustrates  the  effect  on  net  gen- 
erating cost  of  selecting  an  ESP  that  is  larger  than 
required,  while  the  left  side  of  the  curve  illustra- 
tes the  effect  of  selecting  one  that  is  smaller  than 
required  (so  that  the  boiler  must  be  derated  to 
achieve  emission  compliance).  The  dashed  lines 
represent  the  probable  range  of  costs  if  additional 
collector  area  is  retrofitted.  Retrofitting,  how- 
ever, requires  time;  and  the  boiler  must  operate 
in  a derated  mode  for  a number  of  months  until 
retrofit  is  completed. 
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Asl>  Resistivity  (Ohm-cm) 


Figure  2 

TYPICAL  COAL  ASH  RESIS11VITY /tf  A FlMCniON  OF  TEMPERATURE 


I VII 


Design  Efficiency  (%) 


Figures 

DESIGN  PARAMETERS  FOR  HOT-SIDE  ESP  AS  REPORTED  TO  FPC 
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EFFECT  OF  IMPROPERLY  SIZED  HOT  - SII>E  ESP  ON  NET  GENERATING  COSTS 


(i|M>(/s||!W)  lanj  io  6utp>npx3  Suiiojaua*;) 
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Specific  Collec^f>r  Areo  (SCA)  (Ft'^/IOOOArrM) 


SESSION  VI:  AIR  POLLUTION  CONTROL  AND  COAL  TECHNOLOGY 


Sessloa  Cochairmen:  Steven  Reznek  (EPA/ 

Richard  Flagan  (Caltech) 

Speakers:^  Don  Teixeira  (EPRI) 

Frank  Princiotta  (EPA) 

David  Ensor  (MRI) 

Peter  Col'  : (Teknekron^  Inc*) 


OPEN  VlSCUSSm  BV  ATTENDEES 


STEVEN  REZNEK: 

In  the  summary  we  said  that  the  three  major  classical  pollutants 
frt»ni  coni  combustion  nre  so  called  i Itrogen  oxides  NO 

X 

ntilpliiir  dioxide  and  livtal  suspend  'd  ^»arl  IculaLe*  We  liidlirated 
**hat  witb'jut  a chemical  addon  for  NO^  you  could  go  from  700 
ppm  down  to  about  120  ppm;  with  a chemical  system  which  is  not 
as  well  demonstrated » you  could  reduce  that  130  down  to  about 
half.  Using  sulphur  dio/ide,  we  are  talking  about  ch^ical  control 
particularly  for  the  ki  . s of  fuels  that  would  be  applicable  for 
'Tallfr  nia»  we  can  achieve  a 90%  reduction.  We  are  suggesting 
that  the  total  suspended  particulate  go  to  99.5%  reduction. 

In  all  probability,  we  will  see  a new  technology  which  has  not 
been  used  in  this  industry  too  widely,  but  which  will  probably 
be  developed,  called  fabric  filters  on  large  vacuum  cleaners. 

We’ve  heard  a grivit  deal  about  or  mills  pet  killowatt  hours 

and  capital  costs.  When  you  add  it  up,  particulate  NO^  control 
sulphur  dioxide  control,  elminatlon  discharge  of  heat  an!  water 
pollution  control,  depending  on  where  the  new  standards  from  EPA 
and  where  the  relative  standards  that  will  be  applicable  in 
California  come  from  we  are  talking  of  a cost  for  pollution  control 
for  generating  new  electricity  of  the  order  of  30%  of  the  total  price. 
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aod  with  that  1*11  open  it  for  qiiestioiis*  You  can  address 
your  <»ucstlons  either  tct  ae  or  in  auy  of  tln^  |Muel 
the  naacs  are  as  they  a|>|H*ar  iu  the  prof^raa  with  exception 
of  Dr.  David  Cnsor  %#ho  rpohe  first  «hi  pwiri  ieul.ite  roiiirol. 

moms  ADStni: 

l*a  with  the  Air  Besources  Board.  I have  a question  for 
Don  Teixiera  but  first  of  all  1 have  a coonent  cn  sosething 
Frank  Princiotta  aentioned. 

He  talked  about  the  existence  of  soae  kind  of  a fundanentcl 
law  which  requires  that  things  get  wore  expensive  as  you  learn 
wore.  One  of  the  things  that  strikes  ae  as  being  relevant  here 
is  tlu:t  xii  1973  the  Environmental  Protection  Agency  was  being 
told  by  the  auto  manufacturers  that  the  use  of  catalysts 
in  the  nid  1970s  wmtld  result  in  a catasiropliy  for  tin*  Industry. 
The  cost,  estioates  were  about  $500  pi*r  car  for  the  systivis. 
Standards  lower  than  EPA  was  talking  about  are  now  being  net 
In  California  and  the  average  cost»  with  idiich  I think  nost 
of  the  OS  nanufacturers  would  agree»  is  running  about  $250 
per  car.  IHiile  it  nay  have  happened  oa  wet  scrubbers*  I don't 
think  tiiCre  is  any  fundanental  law.  1 think  that  we  are  talking 
about  soc*e  of  ' other  technologies  for  stationary  sources,  such 
as  aanonia  injection*  particularly  the  catalyi-iL'  type  and  that 
we  nay  see  so^e  substantial  reductions  over  the  next  few  years. 

1 also  want  to  point  out  that,  as  1 an  sure  Mr.  Princiotta 
know*:. :ill  of  Che  data  from  the  Japan  scrubber  experience* 
idiicli  shows  very  high  veliauiiicy  and  very  high  colUH*tton 
efficiency*  is  soncwliat  visieading.  Tlu»  renttvai  efficiencies 
achieved  by  all  of  the  poi^er  plants  that  Frank  looked  were  the 
result  of*  burning  sulphur  fuels  for  reheat . They  arc  not 
scrubbing  tne  SO2  that  is  generated  on  a reheat.  The  scrubbers 
themselves  are  generally  running  about  91  on  a continuous  basis 
and  i think  that  is  understood  by  the  people  Chat  have  looked 
at  them* 


For  Mr*  Teixeira*  he  nentioned  Chat  the  low  NO^  burners 
that  are  beinx  looked  at  now  by  industry  nay  be  available 
soRetine  in  the  future*  1 think  he  said  that  he  would  be 
very  enruuraKed  should  they  do  better  than  200  ppn  when  they 
eventually  aet  Into  prtHhictlon*  1 have  trouble  with  that« 
given  the  fact  that^Go^ustion  EOgineering  desonstrated 
soae  years  ago  that  it  was  t'ossible  to  run  below  200  pps 
on  coal  if  one  is  willing  to  design  the  boiler  with  a msac^ 
higher  furnace  volime  that  be  designed  to  nininiae  costs* 

As  I iindorstand  it«  CK  ran  at  abcml  170  ppn  back  in  tln^ 
early  I970’s  running  at  around  250  aegatwatts*  They  did  that 
by  using  approxinately  a 500  segawatt  furnace  voime*  1 would 
like  Mr*  Teixeira  to  comment  on  that  because  if  we  are  talking 
about  some  fairly  expensive  systems  to  control^  1 am  wondering 
idiollsor  %it*  slumldii*!  als«»  Ik*  cemsidering  much  larger  furnace 
voltM*s. 


DOM  TEIXEIRA 

I think  that  if  you  look  at  the  cost  of  installing  a boiler  these 
days  and  %iere  talking  about  derating  the  unit,  that  is  what  you* re 
saying  here* 

THOMAS  AUSTIN: 

I*m  not  talking  about  derating  the  unit,  I*m  talking  about 
designing  a power  plant,  and  you  put  in  500  megawatt  generating 
capacity,  the  only  thing  that  is  derated  at  all  is  the  furance 
itself*  It  is  desi|t>ied  at  a lower  maxiniiim  output  than  it  could 
run  at . 

DON  TEIXEIRA 

A boiler  today  is  costing,  I would  guess  probably  on  the  order 
of  $40  to  $50  per  kilowatt  - capital  cost  only.  For  installed 
cost  you  can  effectively  double  that.  So  if  you  are  going  to 
double  the  site  of  the  boiler  to  achieve  low  NO  you  are 
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•“He  ngnitiide  of  dollars  as  a catalytic  syste*. 

It  is  wt  $5  $10  a kilm«att  as  yoa  have  In  a Unt 

SO  coHbustor  syscea  as  I discossed  vith  the  E & U abroach. 

X 

that  is  a relatively  sinor  ^lange  to  the  existing  boiler  systeii. 
nassive  changes  in  tht  fnmace  size  are  very  expensive  and 
could  lead  to  costs  conpaiable  to  the  catalytic  iiMmif  i 
systens. 


FUK  FftHICIOTlk 

I nant  to  sake  a conneiit.  I feel  challenged  that  ay  nev  law  of 
nature  is  not  believed*  Hy  personal  feeling  is  that  If  you  substract 

ou«.  as  I est  you  can  the  autonobile  naaufacturer  clearly  had 

an  ax  CO  ^iid*  I think  you*d  find^and  I*n  fanlliar  vith  the 
catalyst  situation , that  sone  of  us  who  knew  a little  bit  about 
catalysts  back  5 to  10  years  ago^were  not  quoting  those  $500 
for  auto  ouBd>ers.  If  you  look  at  the  history  of  gasifications 
liquefaction,  for  exasplo,  you* II  find  that  instead  of  the  $1 
per  nillion  BTU  gas,  we  ^re  now  talking  about  4 and  5 and  even 
higher  nunbers,  so  i think  that  It  is  a fairly  valid  lav* 

THOMAS  AIT?^!X 

I think  that  you  wi  1 ! ! imf  th.it  K!‘A  wr«M.t*  1«m».  KPa  ms  talking 
about  lV/3  dollar  costs  c!  ar«Hini*  .lau  ^JOO  per  car  and  the 

1?78  dollars  costs  arc  approximately  that. 

\ 

ART  FR15BER 

I*n  vit^  the  US  Navy.  T would  like  to  aduress  ray  question  to  Dr. 

\ 

Cukor.  the  Nivy  wv  ar**  coiuerned  with  mixing  im-l  f rem  the 

point  of  view  of  getting  the  cheapest  ovailaote  and  the  most 
effective.  I wduIo  like  co  kn«>v  If  we  nave  any  experience  in 
operational  effectiveness  will*  the  use  <*f  prc*t' i pi  tutors  and/or 
bag  house  filters  handling  the  gas  effluents  lor  mixtures  of 
coal  and  wood  waste,  with  percentages  from  0 to  100  percent 
of  the  wood  waste.  This  night  be  a rare  question  hut  I an* 
curious  about  an  answer. 


PETER  CUKOR 


It  is  very  Interesting  that  you  should  ask  the  quest lon« 
because  a genticnan  fron  the  California  Energy  CooBission  asked 
me  that  very  question  this  aoming«  and  l*«  not  familiar  with 
specifics,  t do  know  that  there  has  been  a considerable  anount 
of  wood  used  for  power  %eoeeBti€m  in  the  State  of  Veraont  and 
that  the  public  utilities  there»  l*a  sure«  have  data.  Also  a 
number  of  paper  product  cob;  aies»  forest  product  companies 
la  northern  California  and  Oregon  and  Washington  faave»  for  Bany 
years*  been  burning  wood  wastes  to  produce  stean  and  electricity 
for  their  operations*  Perhaps  oae  of  then  is  represented  here  and 
could  discruss  the  results.  I know  of  several  that  have  Ueyerhauser 
anoog  then. 

BEntODDCffilLIlT  OP  fBB 
FRANK  PROfciaTTA  CR83NAL  PAOR  B pore 

A bate  to  cfiBBit  ayself  but  there  was  a revision  approximately 
a year  ago  to  the  Federal  Mew  Source  Perforaance  Standards  fcr 
particulates  for  power  plants  using  wood.  Presunably  there  was 
some  data  to  back  it  up*  although  that  has  not  always  happened 
in  the  federal  case.  There  was  a readlustnent  for  wood  additives 
to  coal  burning*  so  that  I believe*  soaewhere  we  as  a collect  tv 
agency*  have  sone  data  cm  it. 

IKE  EASTVOLD 

i an  representing  Desert  Regfcm  for  the  Sierra  Club.  I would 
like  to  get  down  out  of  the  ivory  tower  for  a sament*  since 
we  are  talking  about  some  real  proposals  such  as  Edison's  Vidal 
and  miR's  desert  proposal.  The  only  faailiarity  we  have  anywhere 
close  to  the  California  Desert  with  a coal-fired  plant  is  the 
horrible  example  of  the  Mojave  Plant. 

What  I wiMld  like  Che  racsiibers  of  the  panel  to  do*  Just  very 
briefly,  is  to  consider  the  Mojave  scenario,  I believe  is  a 1380 
megawatt  plant  consuming  5 million  tons  of  black  mesa  coal  a year. 
It  has  a 10.9  percent  ash  content  and  a .40  sulphur  content*  with 
a heat  content  BTU  per  pound  of  10*823.  Could  you  take  that 
scenario  for  NO  , SO  and  part  leu  I ales  , comment  on  what  yon 
would  use  by  way  of  best  available  control  technology  if  Chat 


plaat  wre  built  today.  Hiat  »«»ttld  yoo  do  differeotly  today 
if  that  plaat  were  bvilt  in  the  California  Desert  that  was  not 
done  when  it  wan  built  originalAy? 

F1A«  PKDRlOm 

Does  aiqrone  care  to  cooent?  In  fact  1 happened  to  visit  the 
Mojave  Plaat  a couple  or  three  years  ago  and  of  course  it  does 
not  have  a flee  gas  desulphnrisation  systeu.  Fortunately  one 
can  get  higher  SO2  rewoval  efficiencies,  less  operating  costs 
and  generally  fewer  probleas  widi  low  sulphur  coal.  Contrary  to 
what  your  intuition  night  tell  you.  scndibing  low  sulphur  coil 
boiler<{  is  a lot  easier  in  all  respects  than  high  sulphur  coal 
facilitit.«.  Clearly  a Mojave  type  unit  could  have  incorporateif 
anything  fron  an  ash  scrubbing  sys^en,  which  can  get  typically  1 
the  order  to  40,  SO,  and  60Z  SO2  reauval,  or  a lineston'  lu'^i 
gas  desulidnirization  systen,  which  would  be  capable  e.c^ily  r. 

85  or  90Z  overall  sulphur  oxide  control.  I think  I'll  le'<ve 
it  to  the  other  speakers  to  talk  about  NO^  particulate  control, 
but  clearly  things  could  be  inproved  there  as  «n>ll. 

STEVEH  KEZNEK 

Frank,when  we  say  its  easier  and  cheaper  to  operate  a low  sulphur 
coal  that  is  for  dollar  per  kilowatt,  not  dollar  per  pound  of  sulphur 
resK'  ed. 


FcOfflR  PRL  CrjnA 

Tha*  Is  rorrert.  As  far  as  the  total  im|>aet  on  the  cost  of  produi-ing 
( vlrlcllv,  Kener.illy  llie  Iid|km*I  is  l<•;:s  i>n  .1  r.iuiri-i-  Ih.iu 

it  is  in  the  East. 


DON  TEIXEIC.1: 

I tcould  like  to  add  Just  briefly  to  what  Frank  said.  ’ think 
Chat  in  tems  of  what  has  already  been  said  this  afternoon,  with 
regard  to  particulate  and  SO2  control  - if  it  were  deen^ 
desirable  - the  kinds  of  controls  that  have  been  oresenced  here  and 


tfaeir  associated  costs  could  be  adileved.  But  80  coatrol  is 

X 

tedttkol€»gy  tbat  efficieadtM  are  atlU  difficult 

to  achieve^  tt*s  uot  Heeo  the  subject  of  sudi  int^ioe  researdi 
as  scrubbers  and  particulate  coatrol,  idiidi  have  b^n  around  for 
a fair  osssi&at  of  tlBie* ' It  is  Just  now  that  those  tecdoiologies 
that  I ues  diseussii^  in  terns  of  aduanceaeats  could  be 
coQsidered  for  sonething  in  the  probably  aid*-W*8.  HDday*s 
SO^  technology  tsn*t  too  naicfa  better  than  idiat  was  used  back 
In  days  of  Hojavc* 

SIEVE  BEZHER 

Ue  are  investing  on  the  order  of  10  million  dollars  a year  in 
the  deaxmstratioa  of  ccrntrol  tecdmologieso  He  believe 

the  staged  ooalMtsti«>n,  such  as  that  outlined  by  Hr.  Teixeira 
Is  going  to  work  and  prove  quite  effective,  fhie  of  the  probleos 
is  boiler  corrosion;  «diat  happms  in  the  reduced  oxygen  atmosphere* 
Uc  will  be  ready  to  go  fairly  shortly  into  a full  scale  long  term 
demonstration  to  get  rid  of  the  corrosicm  problem*  He  feel  a 2 
or  3 year  time  frame  for  a commercial  size  demcNistration  of 
staged  ctnnbiastian  OMHilfiisi  burners  will  allow  then  a decislcm 
on  whether  to  lower  the  new  source  perfonmnee  standard* 


DCXI  TBIXEIBg: 

Actually,  Steve,  I mi^t  point  exit  that  the  recently  proposed 
new  source  performance  standard  will  also  tighten  down  on 
nitrogen  oxide.  This  ioq>lies  then  that  there  have  be^  advances 
in  nitrogra  dioxide  coatrol  technology.  I think  the  current 
level  of  .7  pounds  per  mlllioii  BTU  will  be  reduced  probably  to 
•5  or  -6  depending  upon  the  coal  type.  It  is  dependent 
somewhat  on  the  sodium  content  and  how  this  ml^t  lead  to  a 
potential  corrosion  problem.  I would  guess  that  the  Hojave 
Unit  is  probably  designed  for  around  the  .7  nund>er. 

BENJAMIN  LINSKY 

I'm  hert*  by  accident  because  i happened  to  be  in  tovm  attending  an 
American  Industrial  Hygiene  Assn.  Conference  and  I heard  about  the 
conference. 
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mama  linskt 


I ^ a professor  at  Uest  Virgiaia  University  in  Air  Pollution 
Control  Engineerings  I Just  retired  and  am  adjunct  professor  and 
consultants  1 have  a strong  feeling  for  California  becrause  I 
started  the  Bay  Area  Air  Pollution  Control  Districts 

I thiidi  my  major  point  as  a former  Californian  with  strong 
feeling  is  that  we  are  shooting  at  the  wrong  kinds  of  targetSs 
Yon  are  sbooting  at  traditional  boiler  design  and  a traditional 
collector  design  idiich  is  totally  inaccurate*  It  is  ioq»erative 
that  this  be  drawn  sharply  to  the  attention  of  everyone  here* 
Huodier  ooe»  you  should  be«  I think*  talking  about  combined 
collector  systems*  This  is  not  new  to  the  electric  utility 
industry*  They  used  to  talk  about  muliple  cyclones*  followed 
bf  or  preceded  by*  electrostatic  precipitators*  In  the  carbon 
black  industry  they  now  use  electrostatic  precipitators  for 
agglomeration^plus  collection  and  bag  house*  There  is  another 
bag  house  in  series*  not  for  if  a bag  will  break*  but  for  when 
a bag  will  break*  Everyone  here  knows  that  this  happens*  Those 
vdio  are  technologists  and  scientists  know  this  evcm  better*  This 
is  the  area  and  this  is  the  range  of  collection  equipment  that 
needs  to  be  taken  care  of  with  respect*  to  sulphur  oxides  and 
any  additives  for  the  particulates  which  Include  not  only  the 
alumina  aad  other  fly  ash  components  that  were  mentioned  but 
also  something  that  seemed  to  escape  and  that  was  carbon*  That 
carbon  is  frequently  pol3muciear  hydrocarbons*  sometiBies  called 
carcinogenic*  This  is  my  major  statement  and  my  question  Is  of 
two  kinds*  First*  you  gave  a price  of  30%  added  to  the  cost  of 
electricity,  but  you  added  in  the  cost  for  treatment  of  hot  water* 
Wiat  would  the  air  pollution  added  nr  ice  be*  based  on  just  the 
technologies  you  have  talked  about? 


FRANK  PRINCIOTTA 

I believe  that  an  extra  5%  for  the  cooling  tower  is  added*  so  that 
it  is  about  25%.  lt*s  very  dependent*  as  Peter  pointed  out,  for 
particulate  control,  which  is  not  as  expensive  as  sulphur  dioxide, 
on  the  exact  nature  of  the  final  emission  regulation  for  sulphur 


diovide. 


^o^ 


BKItJAHIN  L INSKY 

Tbe  2SZ  that  you  speak  at>out  is  fche  highest  figure  I have  ever 
heard,  but  even  that  is  added  to  the  price  at  the  factory.  It 
is  not  the  delivered  cost. 

FRANK  PRINCIOm 

fhat*8  right,  busbar. 

BENJAMIN  LOtanr 

It's  busbar  cost,  somehow  I don't  even  boy  an  auto  at  the  factory 
price. 

FRANK  PRINCIOTTA 

The  general  factor  is  a half  for  the  price  of  new  electricity 
to  the  consumer  and  of  course  that  price  will  be  rolled  in 
against  the  rate  structure.  So  you  won't  see  it  for  the  first 
couple  of  plants  and  Chen  it  will  grow  as  time  goes  on. 

^JAHIN  LINSKY 

Hhac  is  the  delivery  cost?  R^{QDIKaBlL]T7  OP  THB 

ORIGINAL  PAGR  IS  POOR 

KKANK  PRINCIflTTA 

Kur  new  electricity^  luiif  of  the  23Z  * 

BENJAMIN  LINSKY 

That  was  not  made  clear  here  before,  you  don't  mind  ray  brin^^lng  it 
•ml  ? 

KKANK  PRINClinTA 
No,  not  at  all* 

BENJAMIN  LINSKY 

I h.!ve  a c|ue.sci«»n  f»r  the  gentleman  from  EPKI  who  was  talking  about 
the  difficulty  of  translating  Japanese  costs,  especially  operating 
and  maintenance  costs*  I would  guess  that  you  have  the  capability, 
or  can  employ  the  capability,  of  getting  tr.insintions  in  terms  of 
man  hourr,  if  you  are  looking  at  different  kinds  of  wages  and 
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that  sort  of  thing.  I believe  that  baa  beea  done  in  some  of  the 
work  that  we  have  done  with  the  USSR.  It  is  done  In  terms  of 
manlmars  and  then  back  into  dollars^  rubbles « yen  etc.,  and  back 
to  dollars.  I*m  amased  that  you  have  that  difficulty  in  arriving 
at  infomiation  about  these  fully*-functioning  plants » that  have  be^ 
functioning  for  o»ny  years.  It  is  therefore  called  unreliable^ 
while  the  informaticm  about  it  is  beii^  taken  down  on  a transistor 
tape  recorder  that  was  probably  made  in  Jap^. 


DON  TRIXglRA; 

Nu!d>er  one,  the  syst^as  (catalyt  c NO^)  have  not  been  fully 
f3peratl%#.:al  for  years,  they  are  at  the  1 megawa*:t  pilot  plant 
scale,  and  have  been  fo^  about  the  last  2 years.  I can  operate 
a calculator  as  well  as  the  next  person  and  I car  «.onvert  from 
yen  to  dollars  and  we  do  not  have  some  statistics  on  yen  to 
labor  productivity.  Unfortunately,  it  Is  still  quite  that 
simple  because  there  are  differences  in  philosophy  and  this 
philosophy  extends  into  the  industrial  area,  the  way  the  power 
plants  operate  and  just  deal  with  their  product:  electricity. 

One  siisply  cannot  take  these  nusibers  and  arbitrarily  say  that 
this  box  which  is  so  many  cubic  fee**  in  a Japanese  installation 
is  that  same  number  of  cubic  feet  in  an  American  installation. 
Ife  are  spending  a considerable  amount  of  money  right  at  this 
moment  to  try  to  get  these  costs  converted. 


A.J.  WILSON 

I’m  with  the  South  Coast  Air  Quality  Management  District.  We 
are  a four-county  agency  covering  Los  Angeles,  Riverside,  San 
Bernardino  and  Orange  Counties.  The  general  consensus  I felt  was, 
because  of  a general  conference  like  this,  you  have  to  rusl-,  the 
speakers  somewhat.  Therefore  I’d  like  to  invite  the  panel  that 
you  have  assembled  this  afternoon  to  speak  to  our  organization  and 
any  other  people  in  the  audience  who  would  like  tc  have  a more 


intensive  or  detailed  understand ioa  cf  what  the  speakers 
act  lly  prest'otcni  rather  tiuin  Teel  the  pressure  of  time.  He 
have  a facility  about  10  miles  from  here  and  if  we  could  arrange 
this«  I would  appreciate  it.  Thank  you. 

UNIDENTIFIED  ATTEND 

I*m  with  the  Energy  Source  Journal,  also  from  the  University 
of  Southern  California.  I have  two  general  questions  to  the 
panel.  The  first  question  is  related  to  quality  control  assurance 
of  the  control  technology,  lie  know  that  one  can  always  build  a 
b*«iler  for  certain  types  of  coal,  but  we  kiww  the  types  of  coal 
could  change  drastically.  Sven  wl.tliin  one  seam  the  cemtent  is  quite 
different.  ^^#r  example,  the  sulphur  types,  the  nitrogen  types, 
the  basic  nitrogen  or  the  neutronitrogen,  and  the  minerals  are  also 
quite  different.  l*d  like  to  know  wtmt  assurance  we  will  have 
resulting  from  different  types  of  coal  feeds,  that  the  control 
technology  that  has  been  developed  will  be  able  to  handle  the 
different  emission  levels.  The  second  question  is  concerning  the 
carbon  type  of  particulates.  I guess  we  cannot  rule  out  that  carbon 
particulates  are  there,  and  especially  for  nitrogen  bearing  materials 
like  polynuclear  hydrocarbons,  those  particulates  are  very  health 
hazardous  to  us.  They  are  not  only  having  organic  or  carcinogenic 
but  maybe  even  neutrogenic  effects.  Is  there  any  control  technology 
at  this  time  to  handle  such  submicron  size,  maybe  less  than  2 tenths 
maybe  even  less  than  *2  micron  submicom  size?  ITiose  particulates 
probably  have  nitrogen  in  them  and  it  causes  concern.  And  this  is 
a general  type  of  question  when  they  are  not  minerals  or  ash,  and 
they  are  not  with  silica. 

STEVE  REZNEK 

Regarding  the  other  pollutants,  which  are  not  the  one's  we  have  been 
talking  about,  the  organics  the  carcinogenic  material,  thai  was 
associated  with  coal,  the  answer  is,  there  is  a good  deal  cf  work 
going  on  trying  to  assess  these  emission  factors.  An  interesting 
experiment  was  done  out  here  in  Berkeley,  which  found  that  in  te\t\s 
of  the  Ames  Test  which  is  a mutagent  in  a bacterial  system,  the 
activity  in  producing  those  revertant  mutations  was  associated 
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with  very  fine  particle8^  ratber  thaa  large  particles*  That 
tends  to  surest  that  its  either  a metal  condensate  or  an  organic 
condensate  that  you  arc  seeing  in  that  very  fmmll  size  range.  These 
rt»l  sysl  ems,  |«cirl  leu  I nr  I y n 1 «»r  sii  I idiiir  «t  lt»x  l«l«* « wl  1 1 « 

in  lowering  the  temperature,  reimive  some  of  this  material.  At  this 
point  its  very  hard  for  any  one  to  quantify  that,  even  say  benzoapyrene, 
let  alone  the  carcinogenic  value.  Nevertheless,  these  control  systems 
do  achieve  a great  deal:' of  control.  If  you  are  at  a 99.5  percent 
removal  with  a good  bag  house  and  its  dips  at  this  ^ftall  particle 
range, it  will  dip  to  99%  so  it's  not  dipping  down  to  zero  by  any 
stretch  of  the  imagination.  He  are  working  very  hard  trying  to 
quantify  smae  of  those  things,  hut  they  are  very  hard  measurraents 
to  msl:<^.  They  are  very  hard  things  to  get  a handle  on. 

DON  TEIKEIRA: 

Before  we  leave  that  1 have  a slide  that  perhaps  can  address 
some  of  your  concerns  here.  It  plots  the  fractional  collection 
efficiency  - meaning  the  removal  efficiencies  of  size  of 
different  particulates  * for  both  bag  houses  and  precipitators 
based  on  some  data  that  was  obtained  within  the  last  couple 
of  years.  Nhat  you  see  is  that  the  size  range  which  is  of 
greatest  concern  from  a visibility  standpoint  and  from  a health 
standpoint,  is  an  area  that  has  a very  high  collection  efficiency 
in  a fabric  filter.  As  Steve  has  pointed  out  quite  accurately, 
a number  of  people  are  concerned  about  the  material  in  the  0.01 
to  1 micron  size  range.  The  fabric  filter  is  quite  efficient 
in  this  range  and  for  that  reason  one  would  also  expect  that  it  is  an 
efficient  collector  of  other  heavy  metals  or  some  such  compound 
that  happens  to  persist  in  that  particular  size  range:  the  bag 
house  doesn't  car  is  it's  a piece  of  silica  or  whatever  - it 
is  a particle  and  it  is  collectable. 
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TEH  FU  YEN: 


The  Asian  type  particulates  may  be  less  than  .02  micron  size  and 
even  smaller  than  those*  Those  are  not  org«^noi»e tallies  or  even 
heavy  metals  because  those  you  can  precipitate  down*  If  you  have 
something  which  has  different  electric  properties  and  there  is 
no  way  that  you  can  use  the  conventional  system  to  clean  them»  then 
this  wi>u1d  he  of  some  concern  at  this  time* 


STEVEN  REZNEK: 

As  you  get  below  a certain  size  like  .2  herons  collection 


efficiency  of  any  of  these  devices  electric  or  bag,  tdiat  goas 
up  doesn't  get  xjorse,  it  gets  better* 


REBECCA  SPARLING 

I'm  representing  the  American  Assn*  of  University  Wom^*  Members 
of  this  panel,  well  as  ones  yesterday,  continue  to  respond  to 
the  Japanese  results  in  cleaning  up  the  emissions*  I am  quite 
curious*  I did  not  see  any  mention  of  what  type  of  coal  the 
.Luvmcsc  were  using.  Do  they  use  a coal  simitar  to  our  western 
coals  with  fairly  high  ash  aiul  low  sulphur? 


FRANK  PRINCIOTTA 

1 think  that  I can  answer  that*  Generally  it  is  a confused  situation* 
As  I recall  three  of  the  five  units  in  Japan  have  scrubbers  on  them 
and  burn  a moderately  high  sulphur  coal*  It  is  around  2 percent, 
fdiich  is  substantially  higher  in  sulphur  than  the  western  coals. 

They  do  have  quite  a bit  in  the  way  of  ash  though.  As  I recall  the 
ash  content  is  somewhere  between  15  and  20  percent,  which  again  is 
substantially  higher  than  western  coal*  I would  say  relative  to 
a western  coal,  as  far  as  scrubbing  is  concerned,  Japanese  coals  are 
m'-»re  difficult  than  the  coals  in  this  rart  of  the  country. 


REBECCA  SPARLING 

But,  in  view  of  the  fact  that  several  people  also  mentioned,  and 
some  of  the  slides  showed,  the  marked  effect  of  the  changes  in  types 
of  coal,  then  do  you  think  that  we  can  extrapolate  not  only  from  the 
I Lo  1000  megawatt,  but  also  from  the  Japanese  coal  to  the  Utah 
coals* 
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FRANK  PRINCIOTTA 

I.  Che  case  of  process,  technology  is  a little  bit  different*  In 
the  case  of  flue  gas  desulphurization,  I personally  would  feel  very 
confident  in  ext rapolci ting  the  Japanese  results  to  western  coal* 
That  is  the  point  to  remember*  The  other  gentlemen  might  want  to 
comment* 

STEVE  REZNEK 

On  the  coals,  Frank,  one  of  the  plants,  ISOCO  Power  Static 
using  a *6Z  sulfur  coal  that  comes  from  the  island  of  Hokk. 

It*s  about  14%  ash  content  and  is  within  the  range  of  western 
coals. 


DON  TEIXEIRA: 

Very  briefly  the  slide  shows  the  removal  efficiency  as  a function 
of  particle  diameter  and  the  lower  set  of  curves  there  are  for  the 
bag  bouse  at  2 different  operating  conditions.  As  you  can  see,  for 
discussion  purposes  the  curves  <ire  essentially  flat  as  compared  to 
precipitators  so  that  in  the  size  range  producing  visible  emissions* 
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ABSlRACT 

Cconcviic  consideratic»«is  involved  in  fuel  con- 
version such  as  fncMi  oil  and/or  gas  firing  to  coal 
include  invesUnent  costs  for  new  facilities  and 
eguipaent  (including  air  pollution  control  equip- 
went),  operacion  and  Maintenance  costs,  and  pur- 
chased fuel  costs.  This  paper  presents  an  analyti- 
cal approach  to  assessing  the  cost  effectiveness  of 
fuel  conversion  in  ten"s  of  the  annual  net  cost  of 
conversion^  the  equivalent  annual  nuaber  of  barrels 
of  oil  saved«  and  the  internal  rate  of  return  of 
the  conversion  investnent.  Illustrative  mMerical 
exanples  are  presented  for  typical  utility  boilers 
and  Industrial  boiler  facilities.  A further  con- 
sideration addressed  deals  with  the  inpacts  of  these 
Costs  on  the  overall  financial  structure  of  the  fira 
and  the  ability  of  the  fim  to  raise  the  necessary 
invesbnent  capital. 

I.  OVERVIEU  OF  COAl  CONtfERSION  ACTIVITIES 

By  coal  conversion  In  this  paper  we  Mean  the 
switching  from  either  oil  and/or  gas  as  the  prinary 
fuel(s)  to  cojl  as  the  prinary  fuel  in  a conbustor 
(boiler,  burner,  fum^^ce  or  kiln).  Historically, 
fuel  switching  has  generally  tended  to  be  in  the 
other  dinifion.  naw^ly.  oil/«|.is  c-^versicn.  For 
during  lh<>  late  ami  early  l9/tl*s. 

while  coal-fired  pouerplants  were  being  converted 
to  oil.  utilities  were  also  budding  new  plants  to 
burn  oil.  !ritia11y.  utilities  converted  to  oil 
for  econonic  reasons;  nowever,  oorc  recently,  the 
principal  reason  for  converting  to  of  i has  been  tric 
requirenent  to  «eet  strict  sulfur  emivcion  regula- 
tions which  the  utilities  were  unable  to  do  using 
coal.  Host  of  these  conversions  took  place  on  the 
East  Coast  at  plants  with  easy  access  to  ocean  and 
river  barge  transport. 

In  19/0 « it  is  estiwated  (Ref.  1)  that  only  40 
of  new  boiler  orders  provided  for  coal-firing  capa- 
bility. In  10/4.  bnwrvrr^  in  resfonso  to  the  nat- 
ural «|a»w  shortages  and  increased  price  o*  oil.  97 
o‘  new  boiler  orders  p Mvided  for  coal-firing  capa- 
bility. Consef|uently.  we  see  a trend  occurring 
bark  to  coal  conversion.  It  is  noteworthy  that, 
according  to  Reference  ?•  about  80'  of  the  boilers 
which  were  converted  frovi  coal  to  oil  can.  in  tine, 
be  re-converted  to  coal. 

The  current  impetus  for  coal  conversion  is 
caused  by  the  legislative  requirements  of  the  Energy 
Supply  and  Environmental  Coordination  4c t (ESECA) 
of  1974  (Public  Law  93-319).  as  amended  by  the 
Energy  Po)i«./  and  Conservation  Act  (EPCA)  of  1975 
(Public  Law  94-163).  It  is  intended  that  ESECA.  by 
pioviding  the  Department  of  Energy  (DOE)  with  the 
authority  to  reCcuire  the  use  of  coal  by  existing 
and  future  electric  utility  pouerplants  and  other 
major  fuel  burning  *nstal lat ions  (ilTBPs).  will 
result  in  a significant  decrease  in  the  use  of 
petroleun)  and  natural  gas  ind  an  increase  in  the 
use  of  our  niost  abundant  dork^stic  energy  resource. 


ailectively.  ESECA  and  EPCA  provide  DOE  with 
the  statutory  authority  to  issue  a Prohibition 
Oitler  to  an  existing  facility  for  the  purpose  of 
prohibiting  the  further  use  of  oil  and/or  gas  as 
the  primary  fuel(s).  Before  such  an  order  can  be 
issued.  DOE  must  determine  that  the  powerplant  or 
mt  oossessed  the  necessai^  equipment  and  capabili- 
ty to  bum  coal  on  June  22*  1974*  or  acquired  it 
thereafter.  DOE  must  assess  the  existence  of  cer- 
tain necessary  coal  handling  facilities  and  appur- 
tenaKes  such  as  ade^te  facilities  for  the  stor- 
age of  coal*  and  equipment  such  as  a boiler* 
unloaders,  conveyors,  crushers*  pulverizers*  scales* 
burners*  soot  blowers*  and  spticial  coal  burning 
InstrumenUtion  and  controls.  In  addition*  DOE 
must  also  find  that: 

(1)  the  burning  of  coal  at  the  fjcility  Is 
oracticable  and  consistent  with  the  pur- 
poses of  ESECA; 

(2)  coal  and  coal  transportation  facilities 
wall  be  available  for  the  period  the  order 
is  in  effect;  and 

(3)  in  the  case  of  a powci^iant*  the  order 
will  not  impair  the  reliability  of  service 
in  the  area  served  by  the  converting 
powerplant. 

Prohihitiwn  Orders  were  issued  In  l^'/S  affecting  74 
pouerplant  units  and  were  Issued  in  1977  affectina 
18  powerplant  units  and  2?1  nFbl  combustors. 

DOE  is  also  provided  with  the  statutory  author- 
ity to  require  powerplants  or  mi's  in  the  early 
planning  process  to  be  designed  and  constructed  so 
as  to  be  capable  of  using  coal  as  the  primary  en- 
ergy source.  This  is  accomplished  through  the 
issuance  of  a Construction  Order.  No  such  order 
may  be  Issued  if  DOE  finds  that  (a)  in  the  case  of 
a p^i^lant.  such  order  is  likely  to  impair  the 
reliabHity  or  adequacy  oi  service*  or  (b)  an  ade- 
quate and  reliable  supply  of  coal  is  not  expected 
to  be  available.  Furthermure,  in  considering  tb? 
desirability  of  issuing  such  an  order.  DOE  oust 
consider  the  existence  and  effects  of  any  cortrac- 
tual  coamiitment  for  the  construction  of  such  facil- 
ity, and  the  ability  of  the  owner  to  recover  any 
capital  investment  made  as  the  result  of  a Construc- 
tion Order.  Orders  of  this  were  issued  in  1975 
affecting  74  new  powerplants  and  were  issued  in  1977 
affecting  18  new  powerplants  and  27  new  ?1FBI  com- 
bustors. 

II.  cons:g::jitions  and  factors  in  coal 

CONVERSION  INVECTHENT 

flajor  considerations  of  significance  in  assess- 
ing the  willingness  and/or  overall  acceptance  of 
coal  conversion  include  the  following: 

(1)  the  difficulties  industry  will  experience 
with  environmental  and  facility  siting 
regulatory  j'roblems 

(2)  ine  aversion  industry  nas  to  using  coal 
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due  to  tlie  difficoltfes  of  liaMliiig  coal 
at  tile  plant,  tbe  extra  personnel  required, 
etc* 

(3)  the  higher  rate  of  return  sone  fims  re- 
quire on  a discretionary  Inuestnent 
(asstfilng  no  OOC  order  Is  Issued)  - es- 
pecially one  uhlch  nay  neither  enhance 
output  nor  protect  production. 

(4)  the  added  risks  associated  with  reUabll- 
ity  of  coal  supply  to  the  plant. 

Of  particular  importance  are  those  factors 
uhlch  have  a direct  effect  on  costs  such  as: 


(3)  annual  operation^  and  Maintenance  cost 
differential,  uhich  Is  defined  to  be 


(^)  cqnbustor  sixe  affects  rests  since  costs 
of  coa\  equipiient  as  uell  as  pollution 
control  equlpuent  am  characterized  hy 
econonles  of  scale 

12)  capacity  utilization  deterailnes  hou  quick- 
ly  c^taV  costs  are  recovered  as  the  re- 
sult of  fuel  price  savings 

(3)  coal  cyahllity  is  a factor  because.  If 
the  unit  uas  &slgned  originally  to  fire 
coal,  the  capital  costs  of  conversion 
ulll,  aost  likely,  be  less  than  the  cost 
differential  hetuccn  a new  gas/oil -firing 
and  a neu  coal-firing  :«ilt 

(4)  rewalnlng  useful  llft>  of  ' r.llity  deter- 

«iilneS' the  period  of  Tine  uhich  the 

conversion  investnent  can  be  anortized 
and  thus  affects  the  rate  of  return  on 
the  investnent 

(5)  regional  location  affects  costs  prmrily 
through  delivered  fuel  prices 

(6)  cnvironncntal  controls  iiqiosei!  through 
stat«*  regulations  and  Federal  Neu  Source 
fert.  nance  Standards  affect  the  costs  of 
the  pollution  control  equlpuent  necessary, 
uhich  in  nany  cases  is  the  nost  significant 
capital  cost 

(7)  neu  versus  existing  units  for  conversion 
involves  the  tradeoff  hetueen  neu  capital 
equipnent  and  thus  longer  anortizaticn 
period  versus  nodi ficat Ion  of  used  and 
existing  units  uith  perhapt  a shorter 
anortization  period 

fuel  tjpft  os  detemined  by  sulfur  content 
required,  percent  af*>  required,  etc.  and 
the  ueans  transportation  affects  the 
corresponding  fiiel  price  differential. 

III.  6REAKEVDI  FOmiLATlONS  FOR  COAL 
CONVERSION  INVESHm 


In  terns  of  analyzing  on  an  annual  basis  the 
investnent  by  a conpany  in  coal  conversiot;  there 
are  three  basic  quantities  to  be  considered,  nane- 
ly: 

(1)  annualized  investnent  cost,  uhich  is  de- 
• tiieo  to  be 


Arotal 

Vcost 


investnentj 


(Capital  recovery\ 
factor  or  fixed  I 
charge  rale  / 


(7)  annual  fuel  cost  differential,  uhich  is 
defined  to  be 


fFuel  cost 
differential 
[in  $/106  BTU's 


In  the  fomulation  of  tne  annualized  investnent 
cost,  uultiplying  the  total  investnent  cost  by 
either  the  capital  recovery  factor,  defined  to  be 

(iVir-i 

uheie  i is  the  annual  discmait  rate  idiich  reflects 
the  uorth  of  capital  and  N is  the  mnter  of  years 
over  uhich  the  investnent  is  anortized.  or  by  the 
annual  fixed  (or  levellzed  charge)  «^ate  has  the 
effect  of  anortizing  the  investxncT  over  a speci- 
fied period  of  tian  (generally  the  renafning  useful 
life  of  the  facility).  Typically,  the  choice  of 
the  discount  rate  is  based  on  the  ueighted  cost  of 
capital  as  detemined  according  to  the  sources  of 


capital.  For  exaigile.  consider  the  tollouinq 

putatton; 

Percent  of 
Total 

Capital 

Heiqhted 

Capital  Source 

Capitalization 

Cost  (') 

Costlli 

Itortgage  Bonds 

50 

8.1 

4.05 

Preferred  Stock 

15 

8.3 

1.25 

Comoo  Equity 

35 

15 

5.25 

10.55 

Therefore,  the  discount  rate  used  uould  be  10.55" 
based  on  a ueighted  average  cost  of  neu  capital. 

Another  approach  uould  be  to  use  a fixed  (or 
levellzed)  charge  rate  as  is  done  by  utility  con- 
panies  co  coupute  the  ennualized  investnent  cost. 
This  rate  is  chosen  as  a masure  to  describe  the 
revenue  uhich  nusl  be  raised  annually  to  earn  a 
reasonable  return  on  the  capital  used  to  purchase 
equipnent.  to  amortize  the  equipnent  over  its  pro- 
<kictive  «ife  and  to  pay  requisite  incone  taxes, 
property  ta  :es  and  insurance.  This  rats  deoends 
upon  the  cunsi'^eration  of  nany  factors  including 
the  rollouing;  the  capital  structure  cf  the  coiq>any; 
the  required  return  on  debt,  conaon  and  preferred 
stock;  the  useful  life  of  the  equipneat  and  its 
scrap  age  value,  if  any;  the  fomclas  used  in  con- 
P'lting  actual  and  tax  depr'^ciatioi;  uhether  tax 
>avings  frtm  deprKiatior  and  the  investnent  tax 
credit  are  nomaiized  or  floued  throuoh;  Uie  effec- 
tive tax  r^te  (conbtned  feder. ' ar.d  state);  the 
property  laxc'S.  Typically,  fixed  charge  rates 
range  fron  ?0-40  * depending  upon  the  relative  im- 
portance of  ti'e  al^*e  factors. 

In  order  for  ine  investnent  in  coal  coni ers ion 
to  breakeven  the  following  must  be  true: 

/Annual ized\  /Annual  \ /Annual  \ 

linvestinentl  = I fuel  cost  j - (OWt  cost  1 . 

Vcost  / \differeiitia1;  \differential/ 
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Jhm  righUiand  side  of  this  equation  re^rpsents  the 
net  gain  due  to  fuel  price  savings. 


As  an  itftUStration«  consider  the  conversion  of 
Z 800  ■egawatt  boilers  requiring  flue  gas  desulfur- 
ization (FGO).  This  conversion  is  estiauted  to  take 
place  in  1080  at  a cost  of  $804/Im.  Thes*  boilers 
are  avaiml  to  be  operated  at  /O^'  rafiacity  over 
their  re>&:ining  20  year%  of  useful  life*  and  have 
a de\i*jn  heat  rate  uhen  coal-fired  of  9«700  0TU*s/ 
khhr.  AssuMtng  a 11::  discount  rate*  this  implies  a 
capital  recovery  factor  equal  to 


(.111(1.11)” 
(i.iili^- 1 


* -1255/  , 


or*  equivalently*  a fixed  charge  rate  of  approxi- 
uately  12.6*,  Therefore* 


istration)  utilizes  a aethodolony  (see  Refs.  768) 
uhich  considers  such  factors  as:  boiler  size*  re- 
ineinlng  useful  life  ai't^r  conversion*  operating 
capacity  both  before  and  ^*fter  conversion*  and  de- 
rating (i.e.«  loss  of  poue'^  because  of  pollution 
control  equipnent)*  if  any.  estisated  fuel  prices 
both  before  and  after  conversion;  investee  t costs 
for  both  air  pollution  control  rquipnent  a»id  non- 
air  pollution  control  equipnent;  Wt  cost  %.«fferen- 
tial  for  both  air  pollution  control  equipnent  and 
non-air  pollution  control  e^ifuimt;  ann*:al  fixed 
charge  rate*  or  cost  of  capital  if  the  capital  re- 
covery factor  is  used  to  obtain  the  amortized  in- 
vestnent  cost;  annual  fuel  cost  differential ; 
anihidl  fuel  consinption  by  tyoe  of  fuel  both  before 
and  a^tMT  rAKuersion;  heat  content  in  Bill's  for 
each  type  of  fuel  consiMd.  These  factors  are  used 
to  coimite  overall  evaluation  neosures  such  as: 


j = Cl  .109.000  hi) 

« (.12557)  ^ $12,557,564 


\ /Fuel  cost 
I - I differential 


\/9*;oo  \ 

.JlBTO's/lwhr/ 


(hnnua* 
fue*  CO 

\diffo.*ei*  .'1/  \in  S/IO®  BTtI 

' W-  /\|n?r  yr  / ' 

(Fuel  cost 
differential 
in  S/loB  BTU* 

(Annual  \ /Ofifi  cos^ 

Oin  cost  } - I differential 

differential/  \in  S/kuhr 


iai  \ 
BTU's/ 

(j;'“/'^)(.7)  = (9.811.200) 


(1)  equivalent  annual  barrels  of  uil  saved  as 
a result  of  conversion 

(2)  annual  cost  per  equivalent  barrel  of  oil 
saved 

(3)  change  (annual  cost  differential ) in  cost 
per  kilowatt-hour  of  electricity  generated 

(4)  rate  of  return  both  before  and  after  taxes 
frcB  the  coal  conversion  investxient. 

Tables  1-3  provide  an  illustration  of  this 
uethodoloqy  applied  to  the  case  of  converting  two 
boilers  with  a lota!  ISH  TW  capacity  currently 
using  both  natural  gas  and  oil.  Table  3 shows  that 
for  this  example  conversion  will  save  approxinately 
I.3S5  nillion  barrets  of  oil  per  year  at  a cost  to 
the  cowpany  of  S1.9S  per  barrel  saved  (considerably 
less  than  the  price  of  a barrel  of  oil)  and  st  an 
increase  of  3.472  wills  per  kilowatt-hour  genera- 
ted; however*  the  rate  of  return  fron  th's  particu- 
lar investxv.nt  is  far  fron  attractive  by  today's 
standards  as  is  seen  by  the  6"  before  taxes  and 
3.2*  afterwards  (using  straight  line  depreciation). 

V.  FINANCING  CONSIDERATIONS 


i J l\ R^i^^XODUClBlLlTy  OP  TMljissessiiyi  the  overall  financial  impact  of 
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for  breakeven  ne  mst  then  have 

(Fuel  cost 
differential 
in  S/106  BTU 

ur' 

\in  S/kwhr 


J 


/osn  cost 

(9.3II.200)  I differential! 


lurl  .ost  differential 
lasing  this  linear  re- 


I i(|iin»  I tinividi^s  a pint  of 
V4*r  .us  • o-.f  di  f ferenf  i.i  I 
lationsliip  lur  h'^eakeven.  Assunim;  a 1.4  pitll/kwhr 
U&T!  ^ost  differential,  this  implies  a fuel  cost 
differential  of  approximately  $1.34  per  10^  BTU's, 
An  esti*nated  1930  coal  price  pource:  Pacific  Gas  6 
Electric  Co.)  is  $1.49  per  10®  BTU's.  This  implies 
that  in  1930  for  breakeven  the  price  of  oil  must  be 
at  least  $3.33  per  lOB  BTU's  or,  approximately 
$20.31  per  barrel,  which  is  comparable  to  DOE  esti- 
mates of  the  1980  range  of  oil  prices. 

IV.  0VER.UL  ItTHOOOtOGY  FOR  EVALUATION  OF 
COAL  CONVERSION  ECONOMICS 

In  the  evaluation  of  the  overall  reasonableness 
of  coal  conversion  by  utility  companies,  the  Depart- 
ment of  Energy  (formerly  the  Federal  Energy  Admin- 


curred  as  the  result  of  establishing  a coal -burning 
capability.  The  basic  investment  costs  will  con- 
sist of  those  associated  with  the  retrofit  of 
existing  and/or  acquisition  of  new  air  pollution 
control  equipment,  and  those  associated  with  the 
acQuisition  of  coal  handling  equipmert  and  facili- 
ties. The  basic  annual  costs  will  consist  of  fuel 
cosis,  fixed  charges  for  such  items  as  interest, 
taxes,  depreciation,  etc.,  operation  and  maintenance 
costs  associated  with  non-air  pollution  control 
equipment.  Other  factors  of  importance  would  in- 
clude the  time  re^iuired  to  complete  convt  sion,  the 
remaining  useful  life  of  the  boilers  which  are  con- 
verted, and  the  cost  of  borrowed  capital. 

These  investment  and  annual  cost  ^actors  affect 
the  overall  financial  stru(.ture  of  a firm  in  a num- 
ber of  ways.  This  is  best  illustrated  by  .examining 
the  potential  impacts  on  the  standard  financial 
statements  of  a fim  given  by  the  Balance  Sheet  and 
Income  Statement.  For  example,  the  tasic  investment 
costs  would  affect  the  investments,  property,  plant 
and  equipment,  and  long-term  debt  (and  maybe  even 
the  preferred  stock  and  conwon  stock)  categories. 

The  operation  and  maintenance  cost  items  could  po- 
tentially affect  subsequent  retained  earnings.  Fuel 
costs  enable  the  acquisition  of  a coal  <;upplv  and 
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thu^  potentially  vill  lapact  the  current  assets, 
current  liabilities,  and  retained  earnings  cate- 
gories. Fixed  charges  would  potentially  affect 
both  curtent  liabilities  and  retained  earnings. 

With  regard  to  the  Incone  Statenent,  investnent 
costs  would  iwpact  the  incone  taxes  paid  based  on 
the  awount  of  investnent  tax  credit  clained  and,  as 
a result,  would  affect  the  firw*s  net  profit  after 
taxes,  ^th  the  operation  and  Maintenance  costs 
and  the  fuel  costs  would  inpact  the  cost  of  goods 
sold  category  and,  as  a result,  the  fim's  gross 
profit.  Fixed  charges  would  affect  the  operating 
expenses,  other  expenses  and  incone  taxes  categories 
and,  as  a re\ult,  would  also  have  a direct  effect  on 
the  fim*s  net  profit  after  taxes. 

Other  considerations  which  afflict  the  capital 
aspect  of  a fim*s  financial  s*r»jcture  are  as 
follows: 

H)  growth  rate  of  future  sales 

The  futun*  grcvth  rate  of  sales  is  a Measure  of 
the  extent  -a  «ni<.h  tlie  earnings  per  share  of  a 
fim  are  l.keTy  to  be  Magnified  by  leverage.  In 
sone  cases,  financing  by  debt  with  United  fixed 
charges  should  xwgnify  the  retu.^ns  to  owners  of  the 
stock.  On  tive  other  hand,  the  stock  of  a 

fim  whose  sales  and  earnings  are  ^'^.aing  a fav- 
orable rate  conninds  a high  price  in  which  case 
equity  financing  is  desirable.  A firo  Must  weigh 
the  benefits  of  using  leverage  against  the  oppor- 
tunity of  broadening  its  equity  base  when  it  choos«»s 
between  future  financing  alternatives. 

(2 ) s tabi I i ty^  of  future  sales 

Sales  stability  and  debt  ratios  are  directly 
related.  Uith  greater  stability  in  sales  and  earn- 
ings, a fine  can  incur  the  fixed  charges  of  debt 
with  less  risk  than  it  can  when  its  sales  and  earn- 
ings are  subject  to  periodic  declines;  in  the  latter 
instance  it  will  have  difficulty  in  meeting  its  Jb- 
ligations. 

(3)  competitive  structure  of  the  .Industry 

Oebt-servic ing  ability  is  dependent  upon  the 
proritabi lity  as  well  as  the  vo1;mie  of  sales;  hence, 
the  stability  of  profit  margins  is  as  important  as 
the  stability  of  sales.  The  ease  with  which  new 
finxs  may  enter  the  industry  and  the  ability  of 
competing  firms  to  expand  capacity  will  influence 
profit  margins.  A growth  industry  promises  higher 
profit  margins,  but  such  margins  are  likely  to  nar- 
row if  the  industry  is  one  in  which  the  number  of 
firms  can  be  easily  increased  through  additional 
entry. 

( 4 ) asse  t s t rue  t ore  of  the  i ndus  t ry 

Asset  structures  influence  the  sources  of  finan- 
cing in  several  ways.  Firms  with  long-lived  fixed 
assels  u*^e  long-term  nortgage  debt  extensively. 

Firms  whose  e .sets  are  mostly  receivables  and  inve»i- 
tory  whose  value  is  dependent  on  the  continued  pro- 
fitability jf  the  individual  firm  (for  example, 
those  in  wholesale  and  retail  trade)  rely  less  on 
long-term  debt  financing  and  more  on  short-term. 

( 5 ) con trol  position  and  attitudes  toward  risk 

of  owers  and]rr«nage^  


Thf  management  attitudes  that  nost  directiv 
influence  the  choice  of  financing  are  those  con* 
ceminq  il)  control  of  the  enterprise  and  (?)  risk, 
large  corporations  whose  stock  is  widely  own^  may 
choose  additional  sales  of  cohmwi  stock  because 
they  will  have  little  influence  on  the  control  of 
the  company.  In  contrast,  the  owners  of  small 
firms  may  prefer  to  avoid  issuing  coMon  stock  in 
order  to  be  assured  of  continued  control.  Because 
they  generally  have  confidence  in  the  prospects  of 
their  conpanies,  and  because  they  can  see  the 
large  potential  gains  to  themselves  resulting  from 
levera<ie,  managers  of  such  fi»*rr»  are  often  wilting 
to  incut  high  debt  rat  ion. 

(6)  lende**  attitudeN  toward  fii'm  and  industry 

kegardless  ot  ...in<inemeRt*s  analysis  of  the  pro- 
per l«^verage  factor  fci  their  firms,  lenders*  at- 
titudwi  are  fr^uently  th<»  nost  important  detinNii* 
nant  of  financial  structure.  When  management  *** 
to  use  leverage  beyond  norms  tor  the  industry, 
lenders  may  be  unwtllinq  tn  ^uch  debt  in- 

creases. They  will  ewphasize  that  excessive  debt 
reduces  the  credit  statiding  of  the  borrower  and 
the  credit  rating  of  the  securities  previously 
issued. 

Traditionally,  corporations  have  had  three 
sources  of  capital  for  investment  in  property,  plant 
and  equipment: 

(1)  Reserves  for  depreciation,  depletion  and 
amortization  are  essentially  deductions 
from  operating  income  which  can  be  used 
for  new  investnent. 

(2)  Lung- term  and  short -term  debt  may  be  in- 
creased through  the  sale  of  debentir  *es  and 
other  debt  instruments. 

(3)  Equity  capital  may  be  raised  through  the 
'ssuance  of  preferred  or  coonon  stock. 

With  regard  to  reserves,  they  are  generally  short- 
term and,  in  many  cases,  not  sufficient  in  amount. 
Both  long-  and  short-term  debt  are  constrained  by 
the  lending  institutions'  desired  capitalization 
proffle  for  a firm.  For  exam|i)e,  long-t.enii  debt 
for  utility  <.om|i«inies  is  tvphallv  on  the  order  of 
45- SS  and  debt  greater  than  bS  could  lead  to  a 
lowering  of  bond  ratings.  In  many  cases  there  are 
mortgage  indenture  coverage  requirements  in  times- 
i n teres t-eamed  befo**'  new  debentures  can  be  issued. 
For  equity  capital,  preferred  stock  typically  rep- 
resents 10-15  of  total  capftal ization  and  comnon 
stock  30-40  for  utility  companies.  There  are  in 
many  cases  coverage  requirements  on  both  interest 
and  dividends  before  new  equity  capital  can  be 
raised. 

This  discussion  points  out  that,  even  though  it 
may  be  technically  feastbl<^  for  a company  to  con- 
vert from  usin«i  oil  and/or  g.is  to  the  use  of  coal 
as  its  primary  fuel,  the  financial  ini|)dc.f  off  the 
firm  must  be  considered  as  wf'll  as  the  sources  of 
the  needed  capital.  The  ability  to  attrai  t capital 
is  promoted  by  a demonstrated  ability  to  provide  in- 
vestors with  a fair  and  reasonable  return  on  their 
investment,  to  maintain  a balanced  capi ra 1 ization 
structure,  and  to  generate  a reasonable  amount  of 
capital  requirements  internally. 
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Fig.  Fuel  Cost  Differential  Versus  O&H  Cost  Differential  for  Breakeven 


Table  1.  Illustrative  Site  Characteristics  and  Fuel  Prices 


SITE  CHARACTERISTICS 
Uoi Irr  Unit 

Niiiiiht'r  1 
Numbrr  7 


Megawatt  Capacity 
si.n 
107.0 


Remaining  Life 
?0 
20 


FUEL  PRICES  (IN  DOLLARS  PER  rilLLlOM  BTU*S) 

Before  After 

Con vers ion  Conversion 

Coal  O.OOOO  T.60W 

Oil  1.9130 

Natural  Gas  1.5500 


After 


Befor^ 

.550 

.550 


.550 

.550 


Derating  Percent 

n.onn 

0.000 
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Table  2.  Illustrative  Cost  Data 


IKiVfcSIHtM  cnst  oata 


Nnii  atM  •'ixcuTlim  ciH«ri(iiL  Cwuli*Htiii  |ii«t&lHEi«T  cusi 
all*  I'liLLUlli.SK  CiimTnCIL  tWUIPnehl  INVtSlHeNI  cost 
If'iai  tusi 

itiiat  CMSI  etH  KiLUMafi 


*068000 • 
0062000. 
tSS20000. 
00.2S 


aH|iHii2ailu<»  PfitiKO  iiaia 

lint  In  CL>nPLllt  CiiNvlHSlOn  I*  Vfcans  S 

avtoabt  Hfi«aik|«H>  uStFUL  LUfc  I*  vtawS  20 
iKvCblntnl  aNiiRT|2allU6  PEHHio  In  vtaRS  16 


aanuaL  ttsi  uaia 


Ml*  ai«  ptHLium.16  luMiiUL  tauiPHtoi  awhuaL 

oPtnai|i;M  anil  naiNItnaMCt  COST  OlttEnEMiaL  2i6000. 

afM  M-LLulli'N  LfiNiniiL  fcUulPHtNT  aONuaL 

iiPtiraiii.N  a*.*  naiMtnanCt  CUSI  olFttKtnliaL  676000. 

aM.l*ll2tl»  tPi>‘  i-4VE.»lnttl  COST  0. 

annuaL  Fl«t»  cna>k.>  cost  a2o7i7o. 

aoMiai  FutL  LuSi  iilFttwtsiiai.  *2016207. 

litlai  annuat  C»SI  ulrFEHtNltaL  2603077. 

ic-iat  »PtHai|i>6  anu  MaimtuaNCfc 

Ci-SI  lilFttniitllaL  PtH  huhh  .0011 


Table  3.  Illustrative  Fuel  Consuoption  Data  and  Values  of  Coal  Conversion  rieasures 


tbtl  (.U'«6unpi  in*  raia 


avinant  aKNoai  ntt  Ci'OSuhpIIun  In  HaHWtLS  otFUHt  CUNvtHsiiiN  126o0o6. 
aviHa.t  aNM>at  naiuxai.  bas  cunSunptiun  In  ncf  BtFUNt  cunvehsiun  629067. 
avkPAbt  abNuac  coat  IunSunpiiun  in  IunS  BttUNt  cunvEHSIUn  0. 
avteabt  anniiaL  BluS  HEFiWt  cunvEHSIUn  tlN  HlLL.inN*nlLLlUNSJ  O.oooa 
AvtNACL  aNNUai  Nius  aFIlN  cnNVtosiUN  tie  mil«.I0N*mill1UNS)  O.oaOB 
AvtPAbE  aoNuai  c»aL  LunSuhPIIun  In  IunS  aM£N  CUNVfcp&lUN  362076. 
lOUlvaLkNl  ANNuaL  baPMELS  UF  OIL  SaVcU  as  a RESULT  Uf  LiiNvtPSION  1356006. 


Cuai  LDNvkMSiriN  ntasuPEb 


AbNuai  cost  PEN  luuIvalEnt  barrel  uf  lllL  SAVED  1.96 
CNANbE  IN  LOST  PEN  nlLU«All*Hl)uR  UE  ELECIMICITi  bENENAlEU  .003072 
iNltKNAL  Halt  UF  KEIuhn  UN  CUAL  LUNVERSIun  INVESlNENKPENCENl)  6.U6I 
AFIFN  Taxes  naif  of  neiUMN  On  lOaL  CUNVENSIUn  iNVlSTMfNT(PERCENT)  3.209 


reproducibility  op  the 
mmkh  PAGE  TS 
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Dinner  firinu  of  coal  for  poher  i»roouction 


!.•  T.  Papa/ 

Southern  California  Edison  Company 
Rosemead,  Califurnia 

n»QDl)llBILnT  OP  tQE 
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AiisTRAirr 

Hie  direct  cumhiistion  uf'  coal  to  prO' 
Jucc  electricity  in  California  laay  require 
that  the  emissions  from  such  a plant  he 
less  than  those  experienced  with  the  com* 
bust  ion  of  low  sulfur  oil.  Such  a situa* 
tion  requires  the  use  of  new  technology 
and  advanced  emission  control  hardware 
which  has  never  been  integrated  into  a 
single  facility. 

In  order  for  various  state  agencies 
to  accept  coal  within  the  state,  it  may  be 
necessary  to  demonstrate  that  this  Integra^ 
tion  will  yield  the  desired  results*  A 
conceptual  study  conducted  by  Southern 
California  Edison  has  revealed  that  it  is 
technically  feasible  to  conduct  such  a 
denonst  rat  ion  pro j ec t on  an  ex i st I ng , 
snail  Sl-^Bi  boiler. 


Southern  California  Edison *s  studies 
on  the  question  of  trying  to  util  ire  coal 
to  a larger  extent  in  our* general  I ng  mix 
(bocli  from  a capacity  and  from  a fuel 
point  of  view)  predate  the  oil  eRbargo  of 
late  1975.  In  these  studies  u spectrum  of 
technoloe ie.-*  was  reviewed,  and  we  came  to 
the  conclusion  that  liquids  from  coal  were 
the  preferred  route  because  they  were 
storable  and  could  be  decoupled  from  the 
generating  unit-  The  Clean  Fuels  West 
project  was  initiated.  In  addition  to 
ourselves,  EPRI,  Conoco,  and  Mobil  parti- 
cipated. The  preliminary  engineering 
studies  revealed  one  crucial  problem.  In 
lookin«’  at  the  forecasted  environmental 
regulations  for  the  State  of  California, 
it  became  apparent  that  there  was  probably 
no  liquid  fuel  which  would  meet  the  pro- 
jected stringent  regulations  with  the  ex- 
ception of  methanol*  Methanol,  of  course, 
suffered  from  high  projected  costs,  es- 
pecially if  produced  from  coal-  Ncierthe- 
less.  Southern  California  Edison  has  done 
a series  of  combustion  tests,  principally 
on  oil  from  shale  in  conjunct  ion  with  the 
Paralio  prujeet  anJ  others  on  a small  uti- 
lity boiler.  In  Tact,  wi‘  iU*veloped  a new 
coiiij«n’>  I ion  I I'i'hti  iqtie  I'lU'  liiet  combustion 
to  I r>  l«»  min  iiii  i ..e  NO  prtnltict  ii>n.  Ciir 
reiilly,  we,  along  w i t li  I.PKI,  have  planned 
a mctiianol  combustion  test  which  will  be 
started  this  summer. 


Due  to  growing  restrictions  on  energy 
and  environmental  options,  a scries  of 
studies  were  done  in-house  over  the  last 
several  years  involving  a variety  of  tcch- 
pologies’  f>40)  and  a nuid»er  of  departments. 
The  p4i«*wiple  results  of  these  studies  are 
given  in  Figure  1.  It  is  clear  that  nude* 
ar  power  is  still  the  preferred  economical 
alternative.  Of  the  remaining  technolo* 
gies,  direct  combustion  of  coal,  coal  ga.si- 
fication  integrated  with  a combined  cycle 
plant,  and  geothermal  were  the  three  most 
promising  alternatives*  Coal  gasification 
is  the  subject  of  another  session,  and  a 
commercialization  project  involving  Texaco 
and  Southern  California  Edison  will  be  dis* 
cussed  then*  This  paper  focuses  on  the 
direct  combustion  of  coal.  Edison's  pro- 
gram in  direct  combustion  has  two  principle 
elements:  demonstration  on  an  81  boiler 

at  our  Cool  Water  Generating  Station,  and 
the  planned  I SOU  181  coal -fired  plant  In  the 
Eastern  California  desert* 

The  direct  combustion  of  coal  to  raise 
steam  is  a well -proven  technology.  The 
problem  of  meeting  the  extremely  stringent 
air  quality  regulations  in  California  and 
the  public's  peicept ion  of  coal-fired  power 
plants  present  the  major  challenges.  Our 
experience  in  this  area  is  contrary  to  the 
general  perception  of  the  ir^act  of  coal 
fired  power  plants  on  the  environment*  As 
the  operator  of  the  Mohave  coal -fired  power 
plant  in  southern  Nevada,  the  data,  based 
an  our  a *hient  measurements  which  have  been 
in  progress  since  1968,  or  two  years  before 
the  plant  went  operational,  reveals  that 
the  operation  of  this  plant  is  barely  de- 
tectable in  terms  of  annual  ambient  SO^ 
levels  using  0.4»  sulfur  coal.  Coal  of 
0.1*  sulfur  content  adequately  meets  cur- 
rent New  Source  Performance  Standards 
(NSPS).  The  monitoring  netwoiV  extends  up 
to  22  miles  from  the  plant  in  rhe  direction 
of  the  prevailing  winds.  The  plant  is 
equipped  with  electrostatic  precipitators 
designed  for  particulate  removal,  which  are 
adequate  to  meet  current  NSPS.  Thus  the 
plant  meets  current  NSPS  even  though  it  was 
built  prior  to  the  adoption  ol‘  tlie**r  stan- 
tla  rds . 

I•igll^l•  2 shows  the  southern  Cal  i lornia 
area  and  is  useful  in  locating  the  projects 
mentioned  above.  First,  Mohave  is  located 
in  the  southern  tip  of  Nevada,  just  north 


of  Needles,  Califoroia.  For  the  proposed 
tSOO  MN  plant,  three  sites  are  being  con* 
sidered  in  the  eastern  tralifornia  desert: 
Rice,  southwest  of  Needles;  Vidal,  south 
of  Rice;  and  Cadiz,  northwest  of  Rice. 

The  site  for  the  81  IQf  demonstration  pro* 
ject  is  about  10  miles  east  of  Oarstow  at 
Southern  California  Edison*s  Cool  Water 
Generating  Station.  The  solid  lines  in 
Figure  2 are  the  major  railroads  in  south- 
ern California.  As  can  be  seen.  Rice  and 
Cadiz  are  quite  close  to  railheads,  while 
two  railroads  (the  Union  Pacific  from  Las 
Vegas,  and  the  Santa  Fe  from  Atizona)  ac* 
tually  border  the  Cool  Water  site.  This 
is  an  iuportant  factor  in  considering  this 
site  for  the  coal  demonstration  project. 

Supplying  coal  to  a site  in  California, 
whether  by  rail  or  perhaps  by  slurry  pipe* 
line,  docs  not  present  a great  problem. 

The  principle  question  is  the  matter  of 
the  emissions  fntm  a coal -fired  plant, 
since  wc  recognize  that  regulations  have 
become  more  stringent  and  that  the  public 
remains  apprehensive.  The  objective  jf 
the  Cool  Ifatcr  demonstration  *tudy  was  to 
see  if  we  could  design  a pi^^t  which  could 
bum  coal  cleaner  than  oil.  Steams-Roger 
conducted  the  study  for  SCE  with  this  ob- 
jective In  mind.  The  particular  unit  which 
was  used  for  the  study  is  the  Cool  Water 
Unit  No.  2.  Cool  Water  No.  2 is  an  81  NW 
Conbustion  Engineering  boiler,  which  went 
into  operation  in  1964.  One  reason  it  was 
used  in  this  study  is  that  it  was  designed 
for  possible  conversion  to  coi  Out  of 
our  9»237  of  oil  and  gas-fired  units, 
only  a relatively  few  have  that  possibil- 
ity. For  e.:ample,  the  forced  draft  fan  is 
oversized  .or  oil-burning  but  is  the  pro- 
per size  for  coal.  The  air  heater  is  also 
sized  for  coal  burning.  The  cooling  tower 
and  condenser  systems  are  oversized  for  oil 
firing  but  are  sufficient  for  coal. 

The  turbine  generator  combination  is 
sized  such  that  with  a small  change  to  the 
liirhiiie  hl;.diiig  the  unit  will  he  able  In 
generate  eiiuiigli  extra  power  to  satisfy  the 
additional  auxiliary  power  requirements  for 
burning  coal,  with  no  reduction  in  the  pre- 
sent electrical  output  of  the  unit. 

Perhaps  the  most  important  aspect  is 
that  the  boiler  design  is  such  that  no 
change  will  have  to  be  made  in  the  super- 
hi.frcr,  relieatcr,  or  convection  pass  por- 
tions of  the  boiler  because  the  tube  spac- 
ing is  adequate  for  coal  burning.  Also, 
the  boiler  fouji.!  ^ ion  and  structural  steel 
design  is  sufficient  to  support  the  neces- 
sary additional  equipment  required  for  coal 
burning,  and  provisions  were  made  to  accom- 
odate furnace  expansion  and  the  installa- 
tion of  the  bottom  ash  handling  equipment 
under  Che  boiler  without  disturbing  the 
structural  foundation. 

TIu  original  design  of  t!ool  Water 
Unit  I iticliided  consideration  of  coal 
burning  space  requirements.  For  example, 
the  space  required  for  additional  controls 


and  switchgear  was  provided  in  die  control 
room  and  in  the  electrical  room  bciow  the 
main  control  room.  The  switchyard  w«**s  de- 
signed so  that  additional  equipment  could 
be  added  to  provide  the  needed  auxiliary 
power  without  moving  any  existing  equip- 
ment. Also,  a concrete  room  was  installed 
beneath  the  boiler  large  enough  to  accoom- 
date  the  required  extension  to  the  bottom 
of  the  boiler,  the  bottom  ash  hopper,  and 
the  bottom  ash  handling  equipment.  Finally 
the  site  is  large  enough  to  allow  space 
for  a long-term  ash  storage  area  without 
interfering  with  the  equipment  or  fa.:ili- 
ties. 

Figure  3 is  an  artists  rendering  of 
the  coal  demonstration  plant  at  Cool  Water. 
In  the  figure,  some  of  the  special  pre- 
cautions that  will  be  taken  to  contain  all 
fugitive  dust  from  coal  and  ash  handling 
operations  are  visible.  Spray  treatment 
of  the  rail  cars  Cat  the  minel  will  prevent 
windborne  dust  diir.ng  t rans|*ortat  ion  of 
the  coal  to  the  plant  site.  During  rail 
car  unloading,  a dust  suppression  system 
will  he  employed  inside  a totally  enclosed 
building.  The  coal  will  He  dumped  from 
the  bottom  of  95-ton  coal  cars  and  any  coaJU  - 
dust  present  in  the  building  will  be  col- 
lected in  a filter  system.  Coal  storage 
at  the  site  will  consist  of  three  2000 -ton 
enclosed  silos,  each  having  a dust  collec- 
tion system.  There  will  be  no  open  coal 
storage  during  the  demoiistration  test  pro- 
gram. 

Primary  caal  crushing  will  take  place 
In  an  enclosed  building  utilizing  another 
dust  collecti:>n  system.  Also,  all  the  coal 
conveyor  belts  will  he  enclosed. 

The  boiler  will  bo  converted  from  a 
pressurized  system  to  a balanced  draft  sys- 
tem. Therefore,  the  holler  will  be  at  a 
pressure  slightly  less  than  atmospheric  so 
that  any  possible  leakage  will  be  into  the 
boiler  rather  than  out  of  it. 

Fly  ash  liamll  iiig  will  iiM  I i::o  a varuiim 
conveyor  to  draw  the  fly  ash  through  pipes 
into  a completely  enclosed  storage  silo. 

The  fly  ash  will  be  trucked  away  in  trucks 
fitted  Mith  special  dust  control  fccitores. 

Finaliy,  the  structures  immediately 
to  the  left  of  the  boiler  in  Figure  3 will 
contain  the  polintion  control  s''stem. 

The  criteria  fo r d i rect  coa I - f i red 
technology  arc  shown  in  Figure  4.  In  addi- 
tion to  demonstrating  emissions  less  than 
that  which  you  tvould  have  with  burning  low 
sulfur  oil,  it  is  desirable  to  have  a co^.1 
to  elect-icity  heat  rate  of  around  10  r*C0 
HTU/kWh  with  capah i I i t ic.«  to  get  t'*  -*ven 
lower  heat  rates  (or  improved  cf I icicncy) . 
Figure  4 shows  that  wc  are  considering t ime 
dependent  targets  in  these  areas.  The  1978 
data  is  related  to  the  present  state  of  the 
art.  It  is  clear  that  we  must  he  able  to 
translate  the  information  from  this  demon- 
stration program  to  tFc  1500  MW  coal- fired 
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plant  of  the  late  1980*s.  for  the  driver  to  see  any  smoke,  but  all 


The  problem  t%en  is  to  provide  an  ade- 
quate demonstration  of  control  of  particu- 
lates, SO2  und  NO  , while  retaining  a re- 
spectable heat  race.  The  problem  is  com- 
pounded by  the  fact  that  advanred  technolo- 
gies for  emissions  control  have  not  been 
operated  in  series  on  the  same  utility 
boiler. 

Particulate,  HiK  ^ud  NO  control  tcclr 
nologics  arc  the  subject  of  Another  session 
at  this  conference,  so  this  paper  does  not 
dwell  on  them  at  any  length.  However,  it 
is  important  to  place  these  technologies 
VM  perspective  relative  to  Edison's  coal 
development  program. 

New  technology  has  emerged  since  the 
early  1970* s for  achieving  very  high  levels 
^ l^llution  control  with  conventional  coal- 
fired  plants.  For  example,  fabric  filtra- 
tion, which  involves  the  use  of  bag  fll- 
terhouses,  was  first  successfully  demon- 
strated at  a coal-fired  plant  in  1975. 
Today,  several  thousand  megawatts  of  elec- 
tric generating  capacity  are  being  fitted 
with  baghouses  for  new  and  existing  coal- 
fired  luiwcrptants.  Stack  sampling  con- 
fine t ed  Uy  t lie  I*  I ec  trie  Powe  r Re<ea  rcli 
lie*l  1 1 III and  «»tlier%«  lia*.  ’.Ihiwii  that  in 
excess  «»l  the  particulate  matter 

resulting  from  coal  comluist  ion  can  be  re- 
moved with  a baghouse  if  it  is  working  pro- 
perly. This  requires  an  air-to-cloth  ratio 
of  about  2.0  ACFM  per  square  foot,  or  less, 
for  conventional  reverse  air  type  baghouses 
Advancements  have  been  made  in  the  bag  ma- 
terials such  that  operating  temperatures 
up  to  450*’F  with  bag  lifetimes  of  two  years 
have  been  achieved. 

The  primary  advantage  of  a baghouse 
is  that  there  is  no  visible  smoke  plume 
under  normal  conditions.  If  there  is  a 
\isihlc  plume,  then  one  or  more  of  the 
bag;  has  been  damaged  or  broken.  The  pro- 
blem area  can  then  he  quickly  identified 
a r*J  corrected  without  shutting  down  the 
generating  station.  This  Is  accomplished 
V Hvqiicnt  iai  ly  isolating  individual  bag 
cuorp.i  I* t men  t s tint  i 1 t he  p I time  d t sappea  rs , 

,ini!  then  entering  the  compartment  where 
the  problem  exists  to  replace  the  damaged 
bags.  When  the  powerplant  can  operate 
without  a visible  smoke  plume,  there  Is 
much  more  of  a tendency  for  the  general 
public  to  believe  that  the  insignificant 
levels  of  pollution  actually  are  insigni- 
ficant . 

i)iu*  of  the  problems  with  smoke  plumes 
is  that  the  ilensity,  or  opacity,  is  more 
a function  of  the  sun  angle  and  viewing 
position  than  any  other  factor.  A smoke 
plume  will  always  appear  more  dense  when 
viewed  with  the  observer  facing  towards 
the  sun  than  with  the  sun  at  the  obser- 
ver's back.  One  example  of  this  is  a car 
v^hich  is  being  driven  in  a direction 
towards  the  sun,  and  also  happens  to  be 
very  smoky  or  on  fire.  It  is  very  hard 


the  other  drivers  behind  him  cannot  avoid 
seeing  billowing  clouds  of  smoke.  This 
is  a case  which  is  similar  to  viewing  a 
smoke  plume  from  a powerplant  --  what  you 
may  see  is  not  a very  strong  function  of 
what  is  actually  there.  Since  it  is  very 
difficult  to  convince  people  that  their 
eyes  can  deceive  them,  it  is  becoming  in- 
creasingly attractive  to  install  bag  fil- 
t erhouses  on  coa  I * f i rod  |»owerp  I an  t s and 
completely  eliminate  the  problem  of  a 
visual  smoke  plume. 

Most  of  the  experience  witn  electro- 
static precipitators  is  with  "cold-side” 
precipitators,  that  is,  precipitators 
downstream  of  the  air  preheater.  There  is 
limited  experience  with  hot-side  (upstream 
of  the  air  preheater)  precipitators.  Al- 
though we  have  chosen  a baghouse  for  the 
demonstration  program  it  should  be  pointed 
out  that  the  final  NO  control  configura- 
tion may  require  a reevaluation  of  our 
particulate  control  equipment. 

Wet  alkaline  scrubbers  for  S0«>  re- 
moval have  also  been  developed  since  the 
early  1970 *s.  Early  experience  identi- 
fied severe  problems  In  the  formation  of 
chemical  scale  Inside  scrubbers  wbicli 
caused  severe  operating  and  m:i  iiit  eiiaiice 
problems.  The  chemistry  of  lime  and  lime- 
stone scrubbers  is  very  complex,  and  basic 
research  is  still  being  conducted  on 
methods  of  preventing  scale  formation. 
However,  sufficient  engineering  know-how 
has  been  developed  to  solve  most  of  the 
problems  encountered  with  wet  scrubbers. 
Several  thousand  megawatts  of  coal -fired 
generating  capacity  are  currently  operating 
with  scrubbers,  and  a wide  variety  of  com- 
mercial systems  are  available.  The  choice 
of  a horizontal  cross-flow  lime  scrubber 
is  based  on  Edison's  extensive  work  done 
at  Mohave  including  the  operation  of  two 
large  demonstration  units. 

Some  work  has  been  done  on  various 
methods  for  the  disposal  of  flyash  and 
scrubber  sludge  which  is  discharged  as  a 
consequence  of  coal- fired  powerplant  oper- 
ation. Many  types  of  flyash  can  be  wetted 
and  compacted  to  form  a very  hard,  imper- 
vious landfill.  Flyash  is  sometimes  sold 
as  a commercial  byproduct  used  in  cement 
manufacturing  or  as  a road  base.  Some- 
times, the  flyash  is  mixed  with  the  scrub- 
ber sludge  to  promote  stabilization  of 
the  mixture,  with  or  without  other  chemi- 
cal additives.  Scrubber  sludge  resembles 
plaster  of  parts,  hut  will  not  harden  by 
itself.  Successful  experiments  have  been 
conducted  to  mainifacturc  wallboard  from 
scrubber  sludge.  It  has  also  been  used 
successfully  as  a substitute  for  natural 
gypsum  in  the  manufacture  of  Portland  ce- 
ment. Both  flyash  and  scrubber  sludge 
can  be  used  as  soil  amendment  additives 
and/or  crop  yield  improvement  additives, 
depending  on  the  typo  of  soil,  the  dosage 
rate,  and  the  type  of  crop.  Further  ic 
search  to  identify  suitable  end-uses  for 


these  products  of  coal  combustion  are  still 
in  progress. 


fashion  with  a conventional  boiler;  to  try 
to  do  this  in  a reliable  and  economic  man- 
ner, while  still  demonstrating  that  it  is 

The  im>5t  difficult  pollution  control  environmentally  acceptable, 
problem,  with  coal  is  NO,*  Coal-fired 
boilers  are  being  offered  today  which  can 
achieve  an  NO  emission  level  of  about 
22S  ppm  (corrected  31  excess  oxygen). 

This  is  cleaner  than  most  oil -fired  boilers^ 
but  has  never  been  deioonst rated  during  long 
periods  of  continuous  operation  cn  a full- 
scale  powerplaiit.  The  Electric  Power  go- 
search  Institute  is  also  developing  low 
NO  co;ii  burners  which  may  he  able  to  do 
even  better,  perhaps  down  to  ISO  ppm. 

Other  technologies  exist  on  a labora- 
tory or  pilot  plant  scale  which  use  ammonia 
.or  other  chemicals  to  reduce  NO  emissions. 

Since  ammonia  is  presently  made^from  natu- 
ral gas,  and  is  a main  ingredient  for  fer- 
tilizer, If  IS  not  apparent  that  it  would 
benefit  the  nation  tc  divert  thousands  of 
tons  per  day  of  this  resource  for  the  pur- 
pose of  NO  control  in  coal-fired  power- 
plants.  TIte  benefits  become  even  less  ap- 
parent when  an  emissions  inventory  for  ur- 
ban areas  indicates  that  «.*<toidOtivc  NO 
emissions  are  a much  larger  |#w'rcentage^of 
the  total  --  for  example,  about  eight 
times  more  than  the  total  power  plant  NO 
emissions  ir  the  Eos  Angeles  area.  Also*][ 

It  Is  not  clear  tc  what  extent  any  of  the 
emissions,  particularly  NO  , will  affect 
ambient  air  t|iiality. 


Thus,  although  wc  do  not  agree  neces- 
sarily with  the  regulatory  agencies  as  to 
the  level  of  control  which  may  he  required 
at  Cool  Natcr  or  for  the  1500  plant,  wc 
are  looking  at  the  various  alternatives. 
Figure  5 illustrates  the  problem  with  which 
wc  are  confronted.  The  data  in  this  figure 
was  supplied  by  lipgi.  First,  there  are 
several  technologies  which  have  to  be  eval- 
uated: low  NO  burners,  ammonia  injection, 

and  ammonia  with  catalysts.  None  of  these 
technologies  is  commercial  today,  each  of- 
fers differing  possible  levels  of  control, 
and  each  is  being  developed  under  a dif- 
ferent schedule.  The  oroblem  is  compounded 
by  the  fact  that  the  pari* iculate  control 
system  may  be  affected  by  the  choice  of 
NO^  control  system. 

With,  all  of  these  concern:^,  the  need 
fer  adequate  pilot  and  demonstration  pro- 
jects becomes  quite  apparent.  By  integrat- 
ing the  HPRI  pilot  work  in  NO  and  utility 
experience  in  baghoiises  and  scrubbers,  a 
first  of  a kiiul  demonstration  of  advanced 
partieiilate,  NO  , and  , control  systems 
can  be  envisioned.  A schematic  of  the  pos- 
sible arrangements  is  shown  in  Figure  b. 

Of  course,  an  ambient  air  monitoring  pro- 
gram will  he  conducted  at  Cool  Water  to 
measure  the  plant's  impact,  if  any,  on  am- 
bient air  quality.  This  then,  is  the  pri- 
mary purpose  of  the  Cool  Water  direct  coal- 
fired  demonstration  project:  to  take  sev- 

eral diverse  independently  developed  tech- 
nologies and  operate  them  in  an  integrated 


220 


mim  FWMX 


mtoMm 

sim/nr 


$mm 


I isiiri*  ! - ticonomics  of  Alternate  Techno 


221 


Figure  2 “ Southern  (\*ilifornia  Area 
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SC^  (80%  ^ 90%  romoval) 

HOx>Aiiv«no»l  c«rnlHiist«QHniC2C^1IN»40% 

r«fiiQV«))l 

NOx>-  MwwioeM]  cooiiit^tion  0iis 

Catalytic  NH3  in|ection{IMtl%  to  ? imcnal) 

OpaK^itytsimAe  pitinw  density!  < 1% 


Efficiency  1978  Small  demonstratiofs  plant(80  MW)  -10.800 

BTU/KWH 

7 Large  new  plant {800 MW)  9.300  BTU/KWH 


CommercializafiCMn  1981**82  Initial  demonstration  tests  completed 
!9IBH5*88  Startup  of  first  commercial  plant 
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A iMew  coitesti«Mi  icchooloigr  has  heca  deeeiope^ 

Ia  Che  Aecaic  that  pcmits  the  butiiliis  of  IiAf 
coeI«  aai  other  fuels*  tihite  Aaiotaloias 
scach  eoissloos  wlthlo  State  and  Meral  EfA 
Ustts. 

Unt  i|Aallty  fuels  caa  he  faurued  directly  la 
fluid! zed-hvds  uhlle  tahlog  advaotage  of  low 
furaace  tca^ratures  aad  cheadcal  activity  ulthia 
the  h^d  to  Halt  SO^  aad  caissioas.  the  <^acel* 
t««ot  hirat  traosKfer  rharacterist  trs  of  the  ftuidlavd 
hed»s  .ilsA*  «i-antlt  lu  ^ fvdui‘t  l«ui  ««f  ht*at 

r^*i|ttlr»uto^*ul »•  T«*ols  *ui  ht^s  ctgH'r^ 
at  I Of:  .at  tar«*:«acures  **l  «uu*  ta«  l«<u  utuiasfdieffvai*  ul 
teoperatufvs  as  hiieh  as  lhOCf*l\  and  otth 
velfvcitles  ia  thr  vlclolty  oC  four  to  tuelve  feet 
fMer  secoad*  have  ycoavo  the  coace^t*  the  progress 
chat  has  beea  aade  ia  the  develepaent  of  f luldlxcd- 
bed  coahustlOB  techoology  aad  uorh  currratiy  tatdcr^ 
uay  are  discussed. 

I.  C0N5i.»It(iet  tX  A FUltDlZED  BED 

Oar  organiaatiOQ  has  been  involved  in  coa- 
bust  ion  technology  sifice  1906*  aitd*  through  the 
decades*  has  designed  aany  first *of^lts-kiad 
facilities  for  industry*  to  hum  uaste  or  by* 
product  fuels*  in  addition  to  fossil  fuels. 

tai«?  «•!'  thar  aore  prawising  tc^hnolt^les  uhlch 

tfiti  enable  the  use  of  low  grade  fueis  in  an 
environaefitat  ly  acceptable  uaniier  i»  ataospberir 
pressure  fluid izanf^bed  •'aoibiast  iam. 

I»ir«-**t<>«'<mtact  hastt  transfer  Fluidiz«.Hl*fled 
«3uubttstitm  (FHC)  inva»tves  the  burning  a»f  fuels  in 
a Kul  oi  ine^rt  granular  unta'rial  (ash*  lioestone 
«%r  doK«uite>*  which  has  been  held  in  suspension 
by  tile  tn|a*ctl<m  of  air  through  a distribution  grid 
at  tm»  ’uattiui  «if  the  bed.  Coaimstton  within  the 
flaidizcd*hcd  is  very  intense  with  high  voluaetric 
heat  release*  and  very  high  heat  transfer  rates 
are  obtained  with  inuerscd  heat  ex«'hange  surface. 

As  a resn't,  furnace  size  as  w»-ll  as  the  anount  of 
iieal  transfer  surf  act*  amt  cost*  is  redut'ed. 

Fluid  ized*lH*ds  iMve  been  used  for  decades  iu  the 
chemical  industry  t%«  enham^e  reaction  rates*  but 
their  vise  in  steaa  generators  is  a new  concept.  In 
early  1965*  ? started  a hardware  developoent  prograo 
to  prove  that  f liiidizatlon  could  be  applied  Co  coal 
burning.  With  funding  frost  lxiF*s  predecessor  agency* 
the  Office  of  Coal  Research*  we  designed  and  built 
in  Alexandria*  Virginia*  the  world's  first  fluidized 
bed  boiler  In  late  196S. 

Tests  at  our  laboratory*  as  veil  as  those  per^ 
formed  in  later  years  by  others*  on  beds  several 
feet  in  size  and  several  feet  deep,  operating  at 
temp%*  rat  tires  iround  IbOO^F*  and  with  gas  velocities 


Ia  the  fo«r  to  twelve  feet  per  second  range  hove 
praven  the  concept.  Tests  have  else  desoostrated 
A capability  of  burning  Iw^rade  fuels*  and 
transferring  hiiSit  at  average  rates  several  tlmee 
those  expected  In  conventional  hollers. 

II.  FUELS  USED 

i^vet  types  are  onilnlted.  IhtUhe  a convention^ 
ai  ccai-fired  holler*  ash  prc^rtles  are  not  a 
significant  factor  here.  Also*  the  bed  tenperature 
Is  too  low  for  the  asdi  to  soften,  ft  Is  a unt- 
wrsal  nochine  to  that  the  sane  basic  d«‘slgn 
applies  f**r  all  fm*ln.  All  tuclu  ar*'  Imrurd  at  a 
heal  rvl«*^MSH-  rate  t’^uivar.  >«C  !•*  IDII*tlflfl  atu/pt«r 
sflptaev  loot  of  clfrctlve  projected  radiant  surface 
(EPBS>* 

til.  OrEBATlOM 

Start-np  of  the  conbostor  requires  heating  a 
portion  of  the  bed  to  a tenperature  hot  enough 
to  ignite  the  fuel  used.  After  ignition*  the 
tenperature  of  the  bed  rises  rapidly  until  tbe 
systen  achieves  thernal  equllihriun. 

Operating  characteristics  of  the  ned  dictate 
an  optinuB  design  tenperature  range  of  ISOO  ^ 
I600OF,  with  excess  oxygien  at  about  I percent.  At 
these  conditions*  about  SO  percent  of  the  heat 
released  by  the  burning  fuel  is  absorbed  In  the 
Inner sed  cubes. 

5Eolid  and  liquid  fuels  burn  rapidly.  The  rate 
is  so  high  that  at  any  point  In  tine  a sample  of 
bed  material  %uM>ld  analyze  at  abmit  2 p«*rc%*nt 
carbon. 

Fireside  corrosion  is  avoided*  because  the 
sodium*  potassium  and  vanadium  in  tbe  fuels*  it 
released*  are  picked  up  by  the  bed  particles. 

IV.  RIVESVILLE 

The  Department  of  Energy  (Di>E)  i inane ed  TO 
demonstration  unit  at  Hivesviile,  ''Vst  Virginia 
ranks  as  the  largest  of  the  world's  gr«*wlng 
family  of  operational  test  Instal lat tons.  Kl*«ated 
at  a Honongabela  Power  Company  generating  station* 
the  systems  were  designed*  and  their  construction 
Supervised  by  Pope*  Evans  and  Robbins  (PKR>.  The 
boiler  proper  was  built  by  Foster  Vhecler. 

The  Rlvesville  unit  features  an  arrav  of  four 
cells*  with  overall  dimensions  of  12  ft  wide  by 
T9  ft  long  by  20  ft  high.  It  burns  14  tons/hr  of 
coal  to  raise  100*000  lbs  of  steam  per  hour  at 
1300  pslg  and  925®F  for  power  generation  by  the 
Power  Company. 

The  steam  output  capacity  of  the  Rlvesville 
unit  would  more  than  satisfy  nont  Indusirial  users. 
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Tlic  central  mat lun  inntallatlttns  ttlll  have  to 
tcilt  for  a larger  Uewnstration  unit,  now  ploniteJ 
for  the  early 

V.  Ptltl^lUN  CtINTROL 

Tests  perforned  by  federal  agencies  on  our 
pilot  mit  established  that  both  MC^  and  SO2 
cnissions  sere  lield  belos  federal  EFA  cnission 
standards  for  nes  plants.  Test  data  showed 
enissions  well  under  i.?0  lb  S(^/IO^  Btn  while 
burning  coal  with  4.8  percent  sulfur;  and  HO^ 
readings  of  0.11  to  0.17  lbs  per  10^  Btu. 

The  solid  fuel  fed  to  the  cohbustor  Is 
nomally  crushed,  not  pulverized,  to  a 1/4  * 1/4 
loch  size.  A good  fraction  of  the  ash  renains 
in  the  fluidized^bed  where  it  is  drawn  off.  or 
if  carried  out  with  the  products  of  coabustion. 
is  separable  in  a cyclone  collector.  However, 
in  order  to  conply  with  current  pollution  control 
regulations,  the  use  of  hag-house  filters,  or 
electrostatic  precipitators  are  required. 

Sulfur  dioxide  In  the  I tuidtzed-bed  is  cim- 
trolled  by  the  use  of  llcsestooe  as  bed  naterlal. 

The  bed  Is  kept  reactive  etcher  by  the  addlt^lon 
of  fresh  llnestone.  in  a onct  <tbcouK*‘  systen*  or 
hy  reitenerat icm  to  recover  sulfur  w^**xtde  In 
useful  concentrations. 

Four  studies  are  now  being  undertaken  by  EPA 
to  develop  alternate  plans  for  calc  tun  sulfate 
(CaSO^)  disposal.  He  have  used  It  as  a soil 
conditioner  to  grow  successful  crops  of  peanuts 
and  com. 

To  enc  ourage  wide-spread  use  of  rUC.  DOE  is 
co-fundinf  denon»t rat  ion  units  for  process  stean 
and  for  direct  and  indirect  heating  of  other 
fluids.  One  of  these,  which  we  are  designing,  is 
a 100.000  pph  unit  at  lUforgetown  University  In 
Ibshington.  D.C..  to  prove  that  coal  can  be  burned* 
in  an  urban  area,  without  polluting.  This  is  .1 
t«w  cell,  rather  sinple  unit  designed  for  in- 
dustrial/ institutional  use.  He  are  using  a 
spreader  to  feed  the  coal . Note  that  we  are 
burning  a coal  with  sulfur.  For  California 
area  coals  and  to  ueet  Ray  area  enission  standards 
of  0.6  lh/>0fRtii.  ab«>ut  a 70Z  sulfur  reduction  is 
necessary  - 1 iiai^stone  requircvients  «<oit1J  be  in 
the  range  «»l  IF  of  I i nest  one  for  ft#  of  c0.1l. 

Current  m.aii>r  AFRt!  projects  .*tre  being  t muled  by 
IN^F  .ind  the  State  of  iftiio.  DOK  is  not  carrying 
the  entire  burden  of  FBC  facilities*  sponsorship 
in  the  United  States.  KPA  fs  funding  a test  unit 
.It  Exxon  Kl search  in  l.inden.  Xew  .'ersey.  Exxon's 
nini-pl.int  luis  a broad  range  of  operating 
capabi 1 it ies;  pressures  up  to  10  atn.  and  bed 
depths  of  20  ft.  It  completed  shakedown  in  1976. 
.and  has  accumulated  1.100  hours  of  opcr.it  ing  time, 
including  a 10  day  sustained  run. 

Tlie  Electric  IN»wer  Research  Institute  fKPRI) 
in  Palo  Alto  is  sponsoring  an  FRC  test  unit  too. 
with  liabcock  6 Wilcox  at  its  Alliance.  Olilo 
research  center.  That  facility,  capable  of  burn- 
ing 3.000  lbs  of  coal  per  hour  w.is  recently  pur 
into  its  initial  ph.ise  of  test  operation. 

Together  with  R & W (U.K.).  Combust  ion  Systems 
Ltd.  of  Croat  Rrit.iln  designed  and  constructed  at 
Renfrew.  Scotland,  what’s  claimed  to  be  the 


largest  FBC  unit  running  In  Fiinqu*  t««dav.  Started 
up  in  JutK*.  197S.  the  10  sq  ft  .itanmplM^ric 
pressure  eowbustor  (.i  «'4Niv%*rt«*«l  stoker-type,  water 
tube  bitiler)  prtHlm'es  21.000  Ih/lir  of  sle^tm, 

Aaertcan  Electric  Puwer  fU>.  is  pursuing  the 
pressurized  FBC  systea  %ihich  etlllzes  gas  turbines 
as  the  wain  electric  power  producer.  A swall 
pitot  plant  at  Leatherhead.  Ehgland.  which  has 
been  operating  since  the  late  I960*s.  has  de- 
veloped Most  of  the  technology  on  which  the 
conpany  liases  its  systen. 

Heanwhiie.  the  Natltmal  Coal  Board  Is 
shepherding  a $25  nil  lion  project  of  the  Inter- 
national Energy  Authority.  Tl.is  calls  for 
construction  in  England,  of  a pressurized  FBC 
pilot  plant  by  1980.  The  unit  Is  expected  to 
operate  at  20  atn  and  yield  about  20  Else- 

where In  Europe.  West  Cemany*s  state-owned  coal 
rining  and  energy  conpany  announced  a cooperative 
agreenent  with  the  Coal  B«>ard. 

Also,  back  in  the  United  States,  by  I980/19AI. 
an  eU‘vated-pi«^.<SMre  unit  stuuild  .list*  he  turning 
out  13  fron  on  ex|».4a!7t*in  turbine,  fed  both 
by  conbustion  off-gas  and  atr.  heated  In  the  coils. 
DOE  awarded  a $25  nil  lion  ctmtr.ict  for  the  13  181^ 
plant  to  CIurtiss-Hright  Corp. 

DOE  is  also  planning  a pair  of  facilities  to 
check  on  the  conpatibility  and  possible  nodlfi- 
catitHBS  of  various  FBC  systen  components.  An 
atnospheric  pressure  system  rated  at  about  one- 
third  of  the  capacity  of  the  Rivesville  Instal- 
lation. wilt  be  built  at  DiHC's  Energy  Besearch 
Center  at  Morgantown.  Vest  Virginia,  and  a similar 
size  high  pressure  boiler  will  be  constructed  at 
its  Argonne.  Illinois  laboratory.  DOE  expects 
both  of  the  units  to  be  onstream  in  the  early 
I980*s. 

VI.  EXPECTED  BE.NEFITS 

Fliiidized-bed  combustion  is  expected  to  make 
it  possible  to  build  indtistri.il.  process  and 
utility  cuodiustors  within  the  next  several  ye.-irs 
that  will  pn^diice  the  fo||in.'iiig  benefits: 

I.  Iji«w  grade  fuels,  including  petroleum  ct»ke. 
municipal  w.isCe.  bii*m.iss  .md  w«*«hI  chips  c.iii  he 
efficiently  .iiiJ  t^cimemic.il  I v burm*«I.  meet  ing  cle.iu 
.lir  crileri.i,  with«*ui  the  tise  of  si.iik  gas 
up  systems. 

2*  Sulfur  dioxide  t*missii>ns  are  reduced  by 
the  I imestone  bed.  and  NO^  enissions  are  reduced 
by  the  low  citmbustion  temperatures. 

1.  Smaller  in  siv^e  and  lower  in  cost  than 
presently  aviilable  conbiistor  tvpes.  capable  of 
burning  hfgh-sulfur  tuels  within  dean  air 
standards.  The  technical  factitrs  that  make  this 
possible  are  the  liHtlu-r  heal  release  rates  and 
higher  heat  transfer  rales. 

4.  Plant  space  and  «'«mst riu  t ion  time  savings, 
due  to  shop  fahriiation  of  the  component  •ell 
sections  with  expected  increase  in  equipment 

qua 1 1 ty. 

5.  Solid  fuels  t»f  higher  ash  content  nuiy  he 
economical  Iv  burned.  '•Ince  < lushing  is  limited. 
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6.  RequtrcMHits  for  pulverisers  are 
ellalnated  since  It  Is  not  necessary  to  reduce  tlie 
sise  of  the  coal  below  \ Inch* 

Slagging  problems  are  ellnlnated  since  the 
ti^idbustioa  tesperature  Is  aalntalaed  hetow  the  ash 
1 ItHi  Itrnperat  ur«* . 

8.  Independently  controlled  nttltiple  nodules 
should  result  In  high  operational  availability  asd 
the  ability  to  **8tay  on-^line**  if  a necb»iical 
failure  occurs  In  a nodule. 

9.  Hoduiar  design  nlnlnlses  capacity  scale-up 
problens- 

Hew  Federal  EPA  regulations  are  non  being 
debated.  He  anticipate  a reduction  in  nen  source 
perfomance  standards  to  .03#  of  particulate  per 
10^  Btu«  and  to  0.6#  of  IIOk  for  10^  Btu.  fdr 
Sulphur^  the  battle  rages  hetneen  80-90Z  sulphur 
cenoval.  A cempronise  wtsi  be  reached. 

The  Energy  bill,  still  stalled  in  Congress, 
has  provisicMis  for  nandatory  coal  conversion  that 
have  been  agreed  to  by  both  the  House  and  the 
Senate.  All  new  boiler  plants  with  capacity  over 
100.000.000  Btu  Mist  bum  coal  as  the  prlnary  fuel. 

The  options  now  available  to  Industrial  stean 
users  are  few.  So  called  conpllance  coal«  low  In 
sttlpbur,  will  lose  its  designation  with  tte  new 
EPA  regulations  requf  ‘5ng  sul|diur  reduction. 

In  suuuation*  It  is  apparent  that  California 
Mist  learn  to  live  with  coal  for  the  next  50  - 7S 
years.  If  it  wishes  to  naintain  its  standing  in 
the  econonic  commit y. 

Since  Anory  Lovins  has  blessed  FBC  by  including 
it  in  the  category  of  **soft  technologies'*,  I 
recoMtend  it  to  California. 
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THE  NATIONAL  COAL  P0LK;Y  PROJECT:  HOW  ITS 
REC0MMENDATK»IS  apply  to  CALIFORNIA 

Larry  Moss  and  Gerald  Decker 
.Dow  Chemical  Company 


The  Nalionai  Coal  Policy  Project  (NCPP) 
was  organised  to  determine  If  key  people  from 
the  environmental  movement  and  industrial 
organisations  could  agree  on  desirable  public 
pcdicy  in  the  production  and  use  of  coal*  The 
motivation  for  seeking  such  agreement  was  the 
feeling  that»  on  issues  where  it  could  be  achieved* 


more  rapid  progress  in  implementing  pMicies 
acceptable  to  bodt  sides  would  dten  follow. 

The  processes  used  and  the  more  important  of 
the  agreed-upon  recommendations  w^  hr 
described.  The  application  of  certain  of  these 
recommendatitms  to  the  California  situation  will 
be  discrussed. 


NOTE:  The  compete  paper  was  .*ot  available  at  the  time  of  publication. 
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SESSION  VII:  COAL  TECHNOLOGY  - DIRECT  FIRIIK: 


Session  Cochainaen:  Jc^l  Belding  (DOE) 

George  Gavalas  (Caltech) 

Speakers:  John  Rau  (Ultrasystems^  Inc.> 

Larry  Papay  (SCE) 

Hike  Pope  (Pope»  Evans  and  Robbins) 


OPEN  VISCUSSION  BV  ATTENOEES 


TED  RAUGH 

I am  with  the  California  Energy  Commission.  Dr.  Papay* 
in  your  discussion  of  the  demonstration  plant  for  the 
dir«*ct  firing  of  coal*  you  stated  that  this  will  cover  a 
4 to  6 year  period.  If  I understand  it  correctly,  Edison’s 
view  apparently  is  that  it  is  necessary  to  complete  a successful 
demonstration  at  this  80  megawatt  leve’  before  the  utility  would 
be  convinced  that  it  could  scale  up  to  larger  size  units,  such 
as  perhaps  the  1500  megawatt  plant,  that  you  mentioned  earlier. 

Is  ^his  generally  correct,  I mean  is  Edison  saying  that  we 
need  to  have  a demonstration  at  this  lower  level  before  we  know 
that  we  can  go  to  a much  larger  plant  in  Southern  California  and 
at  the  same  time  show  that  the  various  control  devices  for  the 
various  pollutants  are  going  to  satisfactorily  meet  the  standards 
etc? 

LARRY  PAPAY 

A final  decision  on  this  has  not  been  made,  hut  the  phllo^oph> 
that  we*re  using  here  recognizes  that  the  requirements  for  a 
1500  megawatt  plant  requires  that  we  minimize  the  risk  in  the 
entire  process  of  the  designing  construction  and  operation  of  such 
a 1500  megawatt  facility.  This  risk  is  minimized  if  you  can 
demonstrate  the  state-of-the-art  at  a reasonable  scale;  that  is, 
at  the  80  megawatt  level.  We  would  put  together  components  that 
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have  ii'ot  been  placed  in  a series  before.  l*idividually» 
except  in  the  case  of  the  NO^  technology » they  have  been 
operated  at  the  80  megawatt  size  or  larger.  There  is  a 
great  deal  of  inforsmtion  that  you  can  feed  into  the  design 
of  the  components  of  a 1500  megawatt  sized  p^ant.  I think 
everyone  within  Edison  has  come  te  this  conclusion. 

TED  RAUGH 

Uhen  would  the  1500  megawatt  come  on  line  according  to  present 
plans? 

fsARRY  r^PAY 

That  is  the  late  80*s.  I don*t  know  if  there  is  a set  date 
but  it  is  in  the  1987*1988  time  frame.  Ue*re  looking  for 
initial  start  lugs  In  I98J  for  the  MW  demons i rat  Ion  projec*!* 

Since  this  represents  a conversion » and  if  we  reduce  emissions 
from  what  they  are  currently ^ and  chere  is  no  additional 
capacity » we  do  not  need  as  many  regulatory  permits. 

You  can  change  your  design ^ and  you  can  vary  your  strategy 
as  time  goes  on  as  a function  of  uhat  happens  in  a demonstration 
program  such  as  this.  If  we  started  up  this  demotistration  on  unit 
in  *81 » or  whenever  we  would  start  it  up»  the  first  few  months  of 
operation  might  be  horrendous  from  the  point  of  view  of  total  number 
of  operating  hours,  simply  due  to  the  newness  of  the  systems 
involved.  However,  as  you  get  closer  to  making  commitments  for 
procurement  cf  components  and  finalizing  designs  on  the  1500 
megawatt  plant,  the  amount  of  information  that  you*d  have  and 
could  utilize  would  be  growing  simultaneously. 

DALE  JONES 

I*m  with  Southern  California  Edison  Company.  1 had  a brief  question 
for  Mike  Pope  on  the  fluidized  bed  colnbusrion  because  one  of  the  slides 
seem  to  indicate  compliance  with  SO2  regulations  without  scrubbers^and 
being  from  the  West  with  low  sulphur  western  coal  I vronder  if  you 
had  any  data  on  making  say  up  to  90%  SO2  removal  of  the  fluidized 
Ih*<I  omrfpt . 
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MIKE  POPE 

We  could  actually  make  90%  or  any  sort  of  removal  that  you 
want  by  Just  adding  more  limestone. 

DALE  JC»IES 

What  happens  to  the  quantities  of  waste? 

MIKE  POPE 

You  tell  us  what  SO^  emission  you  want  off  the  stack.  The 
emission  control  the  limestone  feed  to  the  boiler. 

DALE  JONES 

liRiat  sort  of  stoichiometric  limestone  usage  would  you  expect? 
MIK*:  POPE 

C^«lriiiiD  sulfur  ratio  of  about  3:1.  Wliat  I *m  roally  staying  is  that 
/ou  toll  IS  wiiat  you  want  off  the  stack  and  that  determines  the 
amount  of  limestone* 

DALE  JONES 

So  you  are  talking  about  35%  of  the  agent  utilization* 

DONNA  PIVIROTTA 

I am  from  JPL.  I wanted  to  ask  Mr.  Pope  if  he  has  done  any  cost 
projections  on  the  fluidized  bed  in  a power  plant  si^  lation* 

ttlKH  POPE 

\rs  we  have.  I should  poi;it  out  tli;»r  we  .:ri*  working  with  Foster- 
Wlieeler  and  their  holler  expertise.  The  overall  capital  cost  Is 
about  10  or  15%  l^ss  than  a pulverized  coal  unit  with  a stack 
scrubber.  Wc  would  expect  a comparable  reduction  in  operating 
costs  as  well.  Perhaps  around  10  percent. 

JOHN  BELDING 

Not  to  mention  the  ease  of  getting  rid  of  the  by  product 


or  waste. 


MIKB  POPE 

Yes,  we  have  not  craoked  into  those  costs,  the  operation  of 
sludge  disposal. 

JOHN  BELDING 

Fluidised  beds  do  have  a solid  waste  that's  nice  and  handable. 

MIKE  POPE 

That's  calcium  sulphate  and  I have  a sample  of  it  In  my  briefcase 
if  you  would  like  to  take  a look  at  it,  it's  dry.  It  doesn't 
even  kill  rattlesnakes. 

CHARLES  MANN 

I'm  with  the  Energy  Environmental  Analysis.  A couple  of  things 
addressed  to  Hr.  Pope.  In  the  last  month,  I have  talked  i^ith 
about  10  large  industrial  companies  about  their  plans  to  use 
coal.  Host  of  them  being  engineers,  are  fascinated  with  fluidized 
bed  and  would  like  to  go  that  way.  None  of  them  feel  that  it's  a 
proven  technology  and  I wonder  ^at  yon  think  is  the  threshold 
or  the  critical  state,  for  which  somebody  at  a large  corporation 
winild  be  willing  to  sign  on  tin*  dolled  line? 

MIKE  POPE 

That  is  such  a difficult  question.  I told  John  Belding  before  this 
se4i>sion  started  that  we've  completed  no  fewer  than  12  feasibility 
studies  for  industry  and  they  are  all  right  at  the  threshold.  They 
would  like  to  use  fluidized  beds.  However,  if  they  were  going  to 
hardware  today  and  some  of  them  are  going  today,  they  are  going  with 
spreader  stokers.  They  are  going  with  a known  qua*  :ity  flue  gas 
desulfuriation,  that's  hard  for  them  to  swallow,  but  they  are 
going  that  way.  The  reason  for  it  is  because  the  boiler  companies 
are  not  stepping  forward,  that  is  other  than  Foster'-!i/heeler,  which 
is  going  to  offer  a qualifieu  warrantee.  But  this  pertains  only 
to  one  unit.  The  technology  has  arrived  but  Just  hasn't 
crossed  that  door  yet  and  if  you  were  to  ask  me  to  make  a recommenda* 
tion  today  for  an  industrial  client,  I would  say  go  spreader  stoker. 
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Oiic  other  thing  which  is  more  informational.  You  mentioned  the 
250  million  BTU  cutoff,  which  has  been  taken  for  granted.  It 
might  continue  to  apply  in  EPA's  revision  of  the  new  source 
performance  standard  for  industrial  steam  units.  There  is  no 
clear  authority  in  the  Clean  Air  Act  amendmentre  in  1977  to 
distinguish  between  industrial  and  utility  boilers.  The  revision 
of  the  new  source  performance  standard  and  the  technology  may  exist, 
or  at  least  some  peop'e  would  argue  that  it  exists,  for  90%  removal 
down  to  essentially  zero  size  coal  fired  boilers. 

BERNIE  GROTZ 

1 am  with  C.F.  Braun  & Co*  Mr.  Pope,  can  you  tell  us  about  the 
turn  down  capability  and  control  of  tumdcim  capacity  is  for  your 
boiler. 

MIKE  POPE 

You  get  about  2 to  3 to  1 tumdoim  per  cell,  and  again 

with  a 2 cell  unit  you  could  expect  about  a 4 to  6 to  1 turndown. 

On  a 4 cell  unit  you  just  multiply. 

BERNIE  GROTZ 

These  are  in  parallel  cells  you  mean? 

MIKE  POPE 
Yes. 

BKKNIK  CKOTZ 

Wiiat  is  the  method  of  control  for  turndown? 

MIKE  POPE 

Coal  feed-on  and  controlling  the  depth  of  the  bed . When  you 
have  immersed  tubes  the  way  you  control  it,  dramatically  is  to 
drop  that  bed  depth  so  that  some  of  the  tube  surface  is  exposed 
rather  than  immersed. 


DON  PETERSON 


I am  with  the  California  Energy  Commission  and  the  University 
of  San  Diego.  The  question  is  for  Dr.  Papay.  I have  been 
standing  here  crying  to  figure  out  how  to  ask  it  diplomatically. 
I'll  refrain  from  being  facetious » but  yesterday  we  heard  Mr. 

Austin  from  the  Air  Resources  Board  talk  about  control  technologies 
commercially  available,  which  seemed  to  be  superior  to  the  ones 
which  you  are  planning  to  experiment  with.  I don't  know  exactly 
how  to  ask  the  question,  but  1 guess  I would  like  reileet Ions 
on  what  the  difference  is  between  ARB  opinion  and  your  company's 
opinion  on  what  is  possible  and  what  isn't? 

LARRY  PAPaV 

Unfortunately,  I wasn't  here  yesterday,  so  I don't  know  what 
Mr.  Austin  did  say  but  truthfully  we  don't  necessarily  always 
agree  with  the  ARB  on  the  status  of  technology. 

DON  PETERSON 

I think  in  terms  of  NO^  if  I'm  correct,  he  was  talking  of  something 
on  the  order  of  10th  of  a pound  per  millior  BTUs.  I think  he  also 
said  that  this  was  coimnercially  available.  I think  in  SO  he  was 
talking  about  .0  5 pounds  per  million  cubic  feet  and  that  is 
considerably  better  than  what  you  are  talking  about.  The  only 
reason  I'm  asking  this  is  because  I'm  sure  other  people  are 
probably  confused  by  this  apparent  difference  in  what  is  and  Isn't 
possible* 

THOMAS  AUSTIN 

Larry,  if  you  want  me  to  clarify  that,  what  f said  was,  .01  pounds 
per  million  BTU  heat  input  for  particulate,  which  is  pretty  close 
to  some  of  the  numbers  we  were  talking  about  earlier  today.  .05 
pounds  per  million  BTUs  for  SO2,  which  is  not  as  low  as  has  been 
demo.istrated  on  several  Japanese  power  plants  and  .1  on  NO^  which 
would  require  you  to  get  down  to  around  2G0  ppm  with  your  basic 
furnace  and  something  like  the  Exxon  ammonia  injection  on  top  of  it 


L u<RY  PAPAY 

I might  even  think  that  ammonia  injection  at  t»>e  burners 
wouldn't  get  you  to  .1.  I think  you  might  h^ve  to  go  with 
something  more. 

The  choice  of  the  SO2  scrubber,  plus  the  bag  house  was 
essentially  aiming  at  clean  up  numbers  : lich  are  somewhat  the 
same  as  those  just  presented.  I'd  say  the  difference  of  opinion 
would  be  the  question  of  what  level  and  when  will  the  NO^  control 
systems  deliver.  This  is  exactly  why  the  demonstration  on  the 
Coolwater  unit  No.  ^ to  us  makes  a great  deal  of  sense  rather 
than  going  straight  to  something  on  the  older  of  1500  mega^^ratts. 

The  experience  in  the  US  is  quite  limited.  I rerllze  there  is 
some  experience  in  Japan  on  ammonia  injection  and  catalytic 
ammonia  systems.  In  the  US  the  EPRI  coal  pilot  plant  at  Arapajo 
is  at  the  3 megawatt  level.  EPA's  pixot  plant  is  in  that  neigh- 
borhcod^  So  we're  looking  at  it  from  that  point  of  view.  What  we 
are  proposing  represents  a good  step  up  as  far  as  that  technology 
is  concerned. 

On  top  of  ttiat,  though  is  the  fact  that  nobody  has  strung  these 
systems  together  before.  There  is  a bag  house  here  e * a bag  house 
there  and  a scrubber  here  and  a scrubber  l "ere,  but  what  we're 
talking  about  is  putting  these  several  techn'^‘.l''gies  in  series. 

From  a utility  point  of  view  what  we  are  looking  at  makes  great 
deal  of  sense. 

?1QK  FLAGAN 

I am  from  Caltech.  I have  a question  for  Mr.  Pope.  First,  the 
nitric  oxide  numbers  that  you  mentioned,  are  considerably  l:'wer 
than  the  numbers  that  have  been  reported  in  numerous  other  studies. 
Is  this  a result  of  the  bed  material  or  do  you  have  any  comment  on 
the  NO  ? 

X 

MIKK  POPE 

We  have  gotten  a wide  range  of  readings  depending  on  •-'^rating 
conditions.  The  official  test,  conducted  by  the  Pi'  g Test 

Center  several  years  ago  in  our  Alexandria  Facility,  recorded 
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readings  in  tlie  •!!  to  *17  range. 


EiaC  FLAGAN 

Ihere  have  been  nuaerous  other  studies  that  nave  been  S to  4 tlises  that. 

HJEE  POPS 

I know.  I know. 

SICK  FLAGAM 

SecMd  question*  mold  you  comment  on  the  character  of  the 
l^articttJate  matter  th  t is  produced  by  the  fluidized  bed*  especially 
tiie  submicron  particles.  What  I*m  interested  in*  is  uhat  is 
requl*^  in  the  way  of  control  for  the  electrostatic  precipitator 
or  bag  house. 

NIXK 

1 don*t  know  quite  how  to  aiuna;r  that,  you  say  coaonrut  on  it. 

Us  are  using  state^f-the-arc.  He  make  no  claims  in  regard  to 
particular  emission  control. 

RICK  FLAGAN 

Uluit  is  the  nature  of  the  particulate  malter?  As  have  KnN«»r  commented, 
the  efi  iciency  of  a preclpiiaiitr  «tr  bai;  Immisc  dc*|ietids  I Ik*  size 

distribution  of  particles*  possibly  also  on  the  chemical  and  physical 
nature  of  those  particles. 

He  arc  not  really  getting  anything  different  in  o fluidized  bed 
null  Ilian  v«mi  Winiltl  gel  «ni  aitv  mitt. 


JACK  KEELTY 

1 am  with  Foster-lAieeler.  1 Just  want  to  clarify  one  ol  your 
remarks*  Mike.  Foster-Wheeler  is  now  making  commercial  guarantees 
on  fluidized  bed  boilers. 

MIKE  POPE 

1 know*  I beard  Fill  Stevens  say  that*  but  I haven't  seen  that 
first  order  yet. 
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JACK  KCELTY 


I taven'c  either.  1 have  been  asking  for  it  for  6 Booths^ 
so  tie  are  still  looking  for  those  guarantees. 

PRANK  raiNCIOTTA 

Juki  a hr  K*l  •»!  «*lar  II  K*al.  I«mi  tlu*  ik*w  sstMirco 

perfonance  standards.  The  standards  that  tie  have  been  talking 
aboiit»  the  revised  standards  that  are  iaBiineat»  only  apply  to 
the  tttility  boilers.  There  is  sose  alsconception  about  that 
over  a certain  size  range.  There  vi!l  be  separate  standards 
for  industrial  boilers^  tihiirh  triil  probabiy  be  proposed  sonetine 
late  this  year  or  early  next.  Ther^  seeas  to  be  a little  bit 
of  confusion  on  that  point. 

ROK  ?!NECIiT 

I*a  with  t!tc  State  Energy  CooBission.  I*d  like  to  change  subjects 
ior  a minute  and  :to  back  to  something  that  Dr.  Papay  mentlontNl  In 
IKissiiig;  that  is  the  (hiiig  tli^it  you  st;:rled  with  the  ectnumiies  of 
various  technologies  for  power  generation.  I couldn*t  see  from  way 
back  io  the  oack»  idiere  I was  sittings  the  fine  print  on  your  slide 
there  and  wondering  if  you  have  the  assumptions  that  go  with 
that.  In  particular  I'm  looking  for  the  fuel  costs  that  go  with 
the  nuclear*  the  O and  H costs  and  a numl^r  of  other  things.  I 
think  probably  the  people  from  California  here*  people  from  the 
utilities*  are  aware  that  the  Energy  Commission  has  dissented 
directly  with  you  on  whether*  in  fact*  nuclear  is  the  economic 
choice  over  coal*  in  the  way  that  your  barchart  :^emed  to  indicate. 
Can  you  give  me  the  details  on  that  ot  could  you  maybe  provide  that 
at  a later  time? 


i^KRY  PAPAY 

I think  that  perhaps  the  best  thing  wuld  be  for  me  to  provide 
you  a copy  of  the  chart,  in  any  case  it  will  be  in  the  proceed^.ngs. 


Ml 


BON  KNECar 

Let  me  Jvst  make  one  or  two  comments  on  some  of  the  economic 
data  that  has  been  sliomn.  1 personally  have  daae  fairly  extensive 
stndies  on  cost  ecooomiirs  of  nuclear  and  coal  power  plants*  For 
exnple*  there  were  some  dollars  ^r  kilcmatt  capital  costs  shorn 
in  this  session  today  for  about  8 or  9 plants.  I recognized  2 or 
3 of  those  ri^t  off.  Ihe  data  were  so  far  out  of  date,  idiich 
doesn*t  mean  they  were  very  old,  they  might  only  be  2 or  3 years 
old,  hot  the  data  were  so  far  out  of  date  there  were  2 or  3 of 
those  plants  where  the  utility*s  current  estimate  is  already 
about  twice  what  which  was  shown  on  the  chart. 

The  reasons  that  i*m  bringing  this  up  in  particuiar,  is  that 
it  couln  anke  a difference  idien  you  look  at  the  economic  viability 
of  various  coal  cleanup  options;  you  use  recent  data,  you  use 
recent  cost  estimates  of  $30  or  $100  or  vdiatever  per  kilowatt, 
you  should  know  whether  you  are  comparing  those  ntflN»ers  to  $500 
kilowatt  or  $1000  per  kilowatt  because  that  will  aiake  a very  big 
dlffereKe. 

It*s  too  bad  that  we  cau*t  somehow  sit  down  and  all  get  together 
on  the  assumptions  that  go  into  these.  The  assumptions  dictate  the 
results  on  this  cost  assessment  stuff  and  the  assumptions  have  been 
changing  not  Just  rapidly  but  volatilely  over  the  last  2 or  3 years. 

In  general  I don't  think  that  the  nuclear  option  is  significantly 
economic  over  the  cc»ai  option  and  may  not  be  at  all*  I would  say 
also  that  I think  ail  the  cost  figures  that  1 have  seen  today  are 
low  compared  to  what  you  would  get  if  you  did  a Nay  1978  assessment. 

NIKE  POPE 

One  or  two  other  cotm&uts  as  far  as  stack  gas  emissions  on  our  unit. 
That  task  has  been  taken  over  by  EPA  and  they've  subcontracted  with 
Battelle,  tdio  will  be  fully  set  at  Rivesville  by  July  with  their 
trailer  and  we  hope  that  out  of  those  tests  will  cone  the  best 
available  control  technology.  There  was  one  other  comment  - question 
that  1 don't  think  1 answered  fully  as  to  what  It  will  take  to  bring 
this  technology  across  the  threshold.  I think  Che  answer  there  is 
really  a greater  involvement  on  the  part  of  the  boiler  companies. 


Except  for  Foster-Uheeler«  B&  W is  rather  new  on  the  scene 
and  they  are  aaking  the  effort.  Cbodmstioa  engineering  is 
cooling  along  as  a third  participant  and  even  in  the  case  of 
Foster-Uheeier,  and  they  are  good  friei^s,  I literally  had 
tn  drag  then  into  this  technology.  One  of  the  reasons  for  it 
is  because  the  question  of  patents.  He  have  had  about  8 or 
9 basic  patents  and  they  are  all  in  public  donain.  None  of 
this  work  uould  have  been  possible  without  funding  by  D0£» 

EFA  and  OCR  and  idiile  we  may  all  coaplain  about  the  way  the 
Govemii^nt  operates,  they  were  there  in  1963  and  1964.  In 
1959  I approached  two  of  the  major  boiler  c<wq>anies  and  two 
of  the  major  coal  producers.  One  of  then  was  not  Consolidation 
Goal*  I was  trying  to  raise  $10,000  to  do  some  basic  research 
on  coal  coohustion.  This  is  1959,  in  an  area  I felt  had  been 
stagnant  for  at  least  40  years,  since  pulverized  coal  came 
. long  and  1 couldn't  raise  $10,000.  I rolled  up  my  plans  and 
went  ahead  with  normal  activities  because  I had  kids  to  feed. 

As  a company  we  were  very  busy  converting  plants  from  coal 
to  oil  and  gas.  So  really,  all  of  the  credit  as  far  as  funding 
and  backup  must  go  to  DC%  and  ERD,  EPA  and  the  Office  of  Coal 
Research. 

JOHN  BELDINC 

Larry,  did  you  nave  a rebuttal  or  idiatever? 


LARRY  PAPAY 

It  wasn't  a rebuttal,  but  the  data  that  we  did  have  on  that  chart 
is  at  a 1978  price  level  and  it's  based  on  a study  which  was  done 
about  2 months  ago,  it  is  recent  data. 
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ABSTRACT 

The  developiKot  of  the  Texaco  Coal 
Gasification  Process  is  discussed  with 
particular  onpbasis  on  its  close  rela* 
tionship  to  the  fully  coaiBerciallxed 
Texaco  Synthesis  Gas  Generation  Process 
for  residual  oil  gasification.  The  end 
uses  of  the  product  gas  are  covered,  with 
special  attention  to  electric  power  gen- 
eration via  Goohined  cycle  technology. 
Control  of  502*  Wx  And  partimilate 
enissions  in  the  power  generating  mode  is 
also  covered.  The  application  m this 
technology  in  a proposed  Texaco-Scnithem 
California  Edison  deiBonstration  project 
Is  mentioned.  Investment  information  re- 
leased by  EPRI  for  a 1000-megawatt  ad- 
vanced confined  cycle  gasification  facil- 
ity, is  also  reviewni. 

I.  ^IK.nODUCTalW 

Medium  BTU  gas  is  usually  considered 
to  be  a fuel  composed  primarily  of  hydro- 
gen and  carbon  monoxide,  with  varying 
amounts  of  methane  and  inert  components 
and  a specific  heat  of  combustion  ranging 
from  250-500  Bni/SCF*  This  gas,  particu- 
larly vdien  produced  at  elevated  pressure, 
can  be  processed  by  means  of  a %*ariety  of 
conraercially  proven  teclmologles  to  remove 
sulfur  comf^inids  and  produce  a clean 
burning  fuel  or  gas  for  use  in  many  appli- 
cations in  which  natural  gas  has  been  for- 
merly employed.  Some  of  these  uses  in- 
clude fired  process  heaters,  chemicals 
manufacture  (asnionia,  methanol,  oxo- 
synchesis  products),  and  gas  turbine  fuel. 

II.  RESIDUAL  OIL  GASIFICATIW 

For  many  years,  Texaco  offered  the  ^ 
Texaco  Synthesis  Gas  Generation  Process^*^ 
throughout  the  free  world  as  an  efficient 
technology  for  converting  high  sulfur  re- 
sidual petroleum  fuels  and  tars  to  syn- 
thesis gas,  approximately  a 50-50  mixture 
of  hydrogen  and  carbon  im>noxlde.  Some 
seventy  plus  plants  have  been  built  in 
the  past  twenty-five  years.  Most  of  these 
plants  have  been  associated  with  manu- 
facture of  ananonla,  methanol  and  oxo- 
chemicals. 

In  a nut-shell,  the  pr^ess  Involves 
reacting  the  residual  fuel  with  a con- 
trolled amount  of  high-purity  oxygen  and 
steam  at  pressures  ranging  from  300-1,200 
psi  with  the  net  production  of  hydrogen 


and  carbon  monoxide  along  with  lesser 
amounts  of  carbon  d Ifixide  and  methane. 

The  reactants  are  introdmsed  through 
a special  burner  into  a refractory 
lined  pressure  vessel  or  generator  and 
the  auto-thermal  non-catalytic  reactions 
occur  at  temperatures  ranging  from  2,000- 
3,000*1F.  Small  amounts  of  unccmverted 
f^l  or  soot  are  arecycled  to  extinction. 
Tte  basic  exothermic  and  endothermic 
chemical  reactions  are  shown  in  Figure  1. 
Sulfur  present  in  the  fuel  is  cimverted 
to  H2S  and  small  amounts  of  COS,  and 
organic  nitrogen  is  reduced  to  elmsental 
nitrogen  and  ammonia.  The  hot  exiting 
gases  are  cooled  through  appropriate  heat 
recovery  equipment  and  treated  as  necess- 
ary to  produce  the  desired  prodtxrt. 

III.  COAL  GASIFICATION 

It  recQgnixed  nearly  30  years 
ago  that  fuel  for  the  process  could  Just 
as  well  be  coal,  end  work  on  process 
development  for  prc«duction  of  synthesis 
gas  from  coal  vas  then  started  at  Texaco*  a 
Montebello  Res'  ^rch  Laboratory  where 
Texaco  operates  variety  of  large  scale 
pilot  plmt  units  ai  i gasifiers  capable 
of  processing  15-20  tons  per  day  of  coal. 
Bcmomic  incentives  for  using  coal  in 
place  of  petroleiSB  profocts  at  that  time 
were  not  very  strong,  and  the  process 
development  proceeded  on  a low  prfority 
basis. 

In  the  late  sixtier,  the  solids 

fasiflcation  process  finally  evolved  to 
ts  present  form,  and  the  energy  crisis 
brou^t  on  by  the  1973  Arab  oil  eotfiargo 
greatly  accelerated  the  development  of 
the  process  based  on  coal  as  the  fuel. 

Basically,  the  process  Involves  a 
slagging  entrained  downflow  gasifier  fed 
with  oxygen  and  a concentrated  slurry  of 
ground  coal  in  water.  The  same  type  of 
refractory  lined  gasifier  is  employed  as 
in  the  earlier  oil  gasification  process, 
except  provision  is  made  to  remove  soli- 
dified slag  through  a lock-hopper  system. 
Optionally,  the  gasifier  may  be  fed  with 
a slurry  of  coal  in  oil  and  a controlled 
amount  of  reaction  temperature  moderator 
such  as  steam.  Facilities  for  recycle 
of  unconverted  coal  or  char  are  also 
provided.  A schematic  flow  diagram  of 
the  process  is  shown  in  Figure  2. 

P!?ra-niNG  PACK  BLANK  NOT  Fna^KD 
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The  process  is  capable  of  efflcl* 
eotly  gaslfyiog  a vite  ^larie^  of  caking 
and  Qoa-cakiog  bitumiiious  and  sub^bituDH 
iooiis  coals  as  veil  as  lignites  or  brom 
coals  and  peCroletm  coke*  In  addition, 
the  process  has  been  used  to  denoitstraize 
the  gasification  of  a variety  of  residues 
from  emerging  coal  liquefaction  processes* 

Due  to  the  high  gasification  temper* 
ature,  bv-prodtict  tars,  phenols,  and 
tqfCmcarboas  heavier  than  methane  are 
not  produced* 

Slag  removed  from  the  screen  below 
the  loclmoppers  consists  of  fused  par* 
tides  generally  less  than  one*fourth  to 
ooe*hall  inch  in  dica&eter.  This  inert 
material  containing  less  than  0*5  percent 
carbon  can  be  easily  handled  and  removed 
to  slag  disposal  sites*  Typical  slae  re- 
moved from  the  pilot  unit  at  Montebello 
is  shown  in  Figure  3* 

A*  tm  PDRIFICATICm 

The  crude  rem  syntL'^ni^  gas  Is  first 
contacted  with  water  at  ga^lHer  pres* 
sure  to  remove  entrained  particulates* 
Water  r&aoved  from  the  scrubbing  system 
is  recovered  tbrougb  a settler  where  the 
particulate  omtter  is  extracted  and  re* 
cycled  to  the  gasifier*  After  water  con* 
tacting,  the  particulate  loading  in  the 
raw  gas  is  typically  on  the  order  of  1 
This  washed  gas  is  further 
cooled  and  treated  for  removal  of  un* 
desirable  acid  gas  components*  The  type 
of  techsiology  used  in  this  step  will  be 
dictated  by  the  final  or  end  use  of  the 
synthesis  gas*  For  example,  if  the  gas 
is  to  be  used  as  a gas  turbine  fuel,  it 
Is  in  the  interest  of  overall  process 
efficieiuiy  to  remove  only  the  HoS  and 
CC^,  leaving  the  CC^  in  the  fuel  gas  to 
recover  energy  by  expansion  throwh  the 
gas  turbine*  On  the  other  hand,  if  syn- 
thesis gas  for  methanol,  Fisher  TTopsch 
synthesis  or  oxe-prodwts  is  desired, 
sulfur  compounds  in  the  gas  must  be  re* 
duced  to  less  than  1 ppm  and  all  or 
substantial  portions  of  the  CO2  will  also 
need  to  be  removed*  Gas  purified  in 
::hi8  manner  can  also  be  used  for  manu* 
facture  of  SMG* 

Alternately,  it  may  be  desirable  to 
reduce  the  ratio  of  CO  to  H2  in  the  gas. 
This  step  can  easily  be  done  through  the 
well*kn0m  water  gas  shift  reaction* 
Generally,  the  skirting  is  carried  out  . 
before  the  acid  gas  ^CTioval  step  using 
the  sensible  heat  in  the  gasifier  exit 
gases  to  reach  the  necessary  steam  con- 
tent by  direct  water  injection  or 
quenching*  This  alternate  makes  it  pos- 
sible to  produce  high  purity  hydrogen 
for  amaonia  omnufacture  or  use  in  coal 
liquefaction  plants* 


Various  cooraercially  proven  acid 
gas  removal  processes  are  available  for 
purifying  the  gaa-to  the  desired  degree* 

Typical  con^ositions  of  some  feed 
coals  SM  cdke  and  die  raw  synthesis  gas 
from  them  are  shown  in  Figure  4 and  5* 

Df*  mUER  GEHERATI0N 

The  above  technology  is  particularly 
well  suited  to  generaticm  of  electric 
power  via  coal  gasification  in  the  com- 
bined cycle  system*  Since  sulfur  is 
removed  from  the  fuel  gas  before  com- 
bustion in  the  turbine,  S02  emissions 
can  easily  be  maintained  at  or  below  man- 
dated levels*  The  primary  source  of  KQg 
emission  in  fossil  ruel-fired  power 
plants  is  the  organic  nitrogen  in  the 
fuel.  Since  all  organic  nitrogen  in  the 
coal  has  been  ccmverted  to  elemental 
nitrogen  and  a small  amount  of  anmcmia 
which  is  removed  in  the  water  wash  and 
aid»segtient  processing,  Hpx  emissions  are 
greatly  reduced  and  are  cooqiarable  to 
natural  gas  fueled-systeirs* 

Furthermore,  it  has  been  shown  that 
specially  designed  burners  or  nozzles  in 
the  gas  turbine  can  reduce  MQx  emissions 
even  further*  Work  in  this  area  is  pre- 
sently underway  at  the  Montebello  Research 
Laboratory,  as  well  as  other  installa- 
tions* 

V*  DEMONSTRATION  UNITS 

In  addition  to  the  IS-ton  per  day 
pilot  unit  at  Montebello,  a 150-T/D  unit 
is  presently  in  the  start-up  phase  in 
West  Germany  and  the  Tennessee  Valley 
Author!^  is  in  the  process  of  designing 
a 150-T/D  unit  for  installation  at  Ihia- 
cle  Shoals,  Alabama*  Last  March,  Texaco 
and  Southern  California  Edison  jointly 
announced  their  intention  to  obtain  par- 
tial support  and  to  construct  a 1,000- 
ton/day  coal  gasification  coxd>ined  cycle 
demonstration  plant  near  Bars  tow  in  the 
high  desert  northeast  of  Los  Angeles* 

Fuel  gas  from  the  coal  gasifier  will 
Initially  be  used  to  fire  an  existing 
63  MN  boiler  and  eventually,  when  the 
combined  cycle  facilities  are  installed, 
the  gas  will  be  employed  as  turbine  fuel 
prodwii^  a total  of  approximately  90  MW 
through  steam  and  gas  turbines.  Prel"  - 
inary  engineering  on  this  project  is 
presently  underway. 

VI*  ECONOMICS 

The  Electric  Power  Research  Insti- 
tute has  recently  published  results  of 
a c**udy  conducted  by  Fluor  Engineers  & 
CoLiocructors,  Inc*  indicating  that,  with 
advanced  turbine  technology  (240C^F 
expander  inlet)  the  combined  cycle  sy<** 
tern  potentially  offers  one  of  the  most 
attractive  means  yet  available  fo/  gen- 
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crating  electricity  fron  coal  n an  en> 
vironoentally  acceptable  oannei . Heat 
rates  are  predicted  tobe  beloo  9000 
BTII/KHN  and  plant  investment  and  other 
capital  charges  are  estimated  to  be 
about  $800/RHil  of  capacity  for  a 1000 
MU  stand  alone  power  plant.  The  study 
was  based  on  mid-1976  dollars. 

it  is  obvious  that  we  have  some 
interesting  and  difficult  challangas 
ahead  to  merge  the  various  technolUigies 
and  to  produce  an  efficient,  smootUy 
rwming,  envirofspentally  acceptable 
power  plant.  This  goal  can  be  achieved. 
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tNUUSTlUAK  A1*PL.ICAT10N  OF  CUAI.  llFUIVKO  I-  UKI.  c:AS 


Gilbert  V*  McGurl 
United  States  Department  of  Energy 


Low  BTU  gas  derived  from  coal  is  used  in 
several  industrial  applications*  A number  of  new 
projects  are  underway  diat  will  expand  the  range 
of  uses  of  low  BTU  gas*  Some  of  these  are 
federally  funded  and  others  a.  entirely  privately 


funded*  This  paper  reviews  the  slate  of  the  art  in 
gasification  systems*  in  gas  cleanup  systcirs*  and 
in  industrial  application  of  low  BTU  gasification* 

A brief  discussion  of  the  economics  of  low  BTU 
gasification  will  be  included* 


NOTE:  The  complete  paper  was  not  available  at  the  time  of  publication* 
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We<<tern  Gasification  Company  (WESCO) 
proposes  to  build  and  operate  a coal  gas* 
ification  plant  in  northwestern  New  Mex- 
ico. The  project  would  utilize  coal  to 
produce  250  MMCPD  of  pipeline  quality  gas 
(SNG)  using  the  German  Lurgi  process.  The 
SNG  will  be  commingled  with  natural  gas 
in  existing  pipelines  for  delivery  to 
southern  California  and  the  Midwest.  Cost 
of  the  plant  is  figured  at  more  than  $1.4 
billion  in  J^uary  1978  dollars  with  a 
current  inflation  rate  of  $255,000  for 
each  day  of  delay.  Plant  start*up  is  now 
scheduled  for  1984. 


TEXT 

Thank  you  for  asking  me  to  speak  here 
today  at  this  Department  of  Energy  and 
California  Energy  Commission  sponsored 
conference  on  coal  u^a  for  California. 

The  subject  assigned  me  is  "Synthetic 
Natural  Gas  in  California;  V^en  and  Why." 
Let  me  hasten  to  tell  you  that  the  "why" 
is  an  easier  topxc  to  deal  with  than  the 
"when."  The  reason  for  the  development  of 
a synthetic  fuel  industry  such  «.s  the  pro- 
posed coal  gasification  plant  in  northwest 
New  Mexico  to  supply  synthetic  gas  (SNG) 
to  southern  Calitornia  and  the  Midwest  is 
threefold.  Need.  Technology  is  avail- 
able. And  economics. 

As  to  ner>d,  I am  quite  s*  e ever /one 
of  you  knows  that  there  has  been  a decline 
since  1970  in  the  supplies  of  natural  gas 
for  southern  California.  Today  we  have 
about  75%  of  the  gas  supply  that  we  had  in 
1970  for  our  3.4  million  customers  in 
southern  and  central  California.  Yet  we 
have  a dependence  on  natural  gas  that  is 
unmatched  virtually  any./here  else  in  the 
country.  Nearly  half  of  our  non-tra’’«oor- 
tation  energy  needs  are  met  by  natural 
gas,  compared  with  only  about  a third  for 
the  rest  of  the  country.  Over  90%  of  lur 
home  heating  and  water  heating  is  done 
with  gas.  And  a full  40%  of  the  commer* 
cial  and  industrial  energy  needs  of  Cali- 
fornia are  met  with  gas. 

The  reasons  for  the  decline  in  gas 
supply  are  falling  production  from  Cali- 
fornia sources  and  declining  mid-continent 
supplies  with  federal  curtailments  of  the 
Gas  Company's  Lwo  major  out-of-state  sup- 


pliers, El  Paso  Natural  Gas  Company  and 
Transwestern  Natural  Gas  Company. 

Without  additional  primary  supplies, 
curtailments  could  reach  oar  Priority  1 
customers  who  are  homeowners  and  small 
businesses  in  1964  in  a cold  year  or  1986 
in  a year  with  average  tenperatnres.  Low- 
est priority  customers  v^o  are  the  power 
■slants  and  largest  industrial  users  can 
^xpect  little  in  the  way  of  .latural  gas 
supply  after  this  year  lacking  additional 
primary  supplies.  And  between  now  and  the 
raid-80s  our  r^naining  commercial  and 
industrial  customers  have  standby  fuel 
capability — usually  oil— will  experience 
increasing  curtailments. 

SNG  from  coal  is  one  of  the  additional 
primary  sou.oes  of  supply  we  are  now  pur* 
suing.  Subsidiaries  of  Southern  Califor- 
nia Gas  Company's  partir.t  company.  Pacific 
Lighting  Corporation,  and  Texas  Eastern 
Corporation  of  Houston,  Texas,  have  formed 
a joint  venture.  Western  Gasification  Corn- 
par  y or  WESCO,  to  build  and  operate  a 
plant  designed  tc  chemically  convert  nearly 
ten  million  tons  of  coal  per  year  into  250 
million  cubic  feet  per  day  of  substitute 
natural  gas,  or  SNG.  The  plant  would  be 
located  in  northwest  New  Mexico  on  the 
Navajo  Reservation  and  would  have  cost  more 
than  1.4  billion  dollars,  iz.cluding  financ- 
ing costs,  as  of  January  1,  1978. 

The  joint  venturers  have  contracted 
with  Utah  Irternational  for  the  coa^  re- 
quired for  the  first  plant,  with  an  option 
on  coal  for  one  additional  plcint*  At  the 
same  time,  Utah  intei  naticnal  will  assign 
its  existing  v ter  rights  to  WESCO  for  the 
water  necessary  the  gasification  proc- 
ess. 

The  process  to  be  used  in  the  chemical 
conversion  is  one  developed  in  Europe — the 
Lurgi  process.  The  first  section  of  the 
gasification  process  is  the  commercially 
proven  Lurgi  gas  producer.  The  gas  is  pro- 
duced by  the  re.  ction  of  coal  and  oxygen  in 
the  presence  of  excess  steam  at  a pressure 
of  400  to  450  psig.  The  oxygen  supplys  the 
heat  of  reaction  by  comb*'?^ion  of  the  char 
which  has  not  been  gasified,  while  the 
steam  is  the  essential  source  of  hydrogen. 
The  WESCO  plant  will  have  24  g sifiers. 

The  coal  enters  the  gasifier  through  a coal 
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lock  hopper  in  a batch  sequence.  A rota- 
ting grate  dintribntas  the  fzeA  coal  tmi- 
foo^y  oYer  the  coal  bed.  As  the  coal 
■oges  down  the  reactor,  it  is  socceaaiwelir 
preheated,  dried,  devolatised,  gasified 
and  Goehested.  The  resultant  crude  gas  is 
Mwn  sooled  atid  scrubbed  to  renoee  iapuri- 
ties. 

At  this  point,  the  crude  gas  enters  a 
shift  conwersion  unit*  In  this  step,  car- 
bon Monoxide  is  eatalytically  converted  to 
carbon  dioxide  and  additw  ^uial  hydrogen  is 
produced*  The  gas  stream*  is  now  in  the 
proper  chenical  balance  for  Mthanation* 

Hethanatico  is  the  step  that  catalyt- 
ically  converts  the  gas  into  essmtially 
pure  sethane,  or  CB4.  Extensive  labora- 
tory and  pilM  plant  testing  of  nsthana- 
tion  has  been  coupleted  by  Aurgi  and  other 
conpanlos  including  the  joint  venturers  to 
WSOO*  AJ.c^.ough  aathanaticwi  has  not  been 
used  in  a consercial-sise  plant,  it  has 
been  tested  and  proven  pi*ot  plants. 

In  fact,  nethanated  gas  pru'^ced  in  a den- 
onstration  plant  in  Uestfieldr  Scotland, 
was  introduced  into  the  Scottish  gas  grid 
systen  for  use  in  hones  in  and  around  the 
city  of  Fife*  burgi  and  others  are  now 
ready  to  guarantee  a coonercial-sise  neth- 
anation  un  t* 

After  netbanation,  the  gas  undergoes 
dehydration  and  final  GO2  renoval*  ^le 
producrt  SHG  consists  of  97%  nethane,  with 
a heating  value  of  980  Btu*s  per  standard 
cubic  foot.  The  SHG  is  coupressed  to 
1,000  psig  and  sent  to  narket  existing 
pipeline  systens.  It  is  conpl  icTy  inter- 
changeable and  can  be  conmingled  wrth 
natural  gas. 

Other  phases  of  the  Lurgi  proce.is  are 
designed  to  purify  the  SNG  by  resoving  by- 
products and  to  clean  up  plant  cnissicns* 

The  chenical  conversion  of  coal  into 
synthetic  gas  offers  several  significant 
benefits*  The  gasification  process  pro- 
vides m high  ef  flci''  'ry  of  energy  cronver- 
sion.  The  thernal  efficiency  of  the  WESCO 
plant  will  be  approxinately  70%.  The  over- 
all energy  efficiency — Iron  mine  through 
ultimate  residential  user— is  ai^roximate- 
ly  40%  which  by  way  of  ccxaparison  i$  1-1/4 
tines  that  of  converting  coal  to  electric- 
ity in  a conventional  power  plant  through 
the  ultimate  user*  The  SNG  will  move  to 
market  through  existing  pipelines,  which 
provide  one  of  the  most  efficient  means  of 
transporting  energy  now  known.  The  recert 
decreases  in  the  gas  supply  ceding  from 
traditional  sources  have  resulted  in  'exist- 
ing pipeline  systems  not  being  utilized  at 
s^ximum  capacity.  The  WESCO  plant  output 
will  augment  such  declining  supplies  and 
will  flow  through  these  under-utilized 
pipeline  systems* 


neducod  pollution  is  another  advantage. 
In  production  of  equivalent  amounts  of 
anargy,  pollutant  i^ssions  are  signifi- 
cantly lower  from  the  coal  gasification 
procooa  than  from  the  cowbufition  of  coal* 

Xn  tba  NBSCO  coal  gasification  plant  about 
1S%  of  the  coal  will  be  burned  to  produce 
process  steam,  idiilc  the  remaining  85%  will 
be  reacted  chemically  in  closed  pressurizcsd 
vessels*  Xn  the  ^aeration  of  electricity, 
100%  of  the  coal  is  fcurnedl 

Pinalli,  coal  gasification  offers  a 
majcur  nem  source  of  domestic  energy,  reduc- 
ing reliance  on  foreign  supplies, 
causes  no  adverse  impact  on  the  H.S*  bal- 
ance of  payments* 

The  second  reason  for  the  *why"  of  a 
synthetic  fuel  industry  is,  as  I mentioned 
earlier,  that  conmnrcinl  technology  is 
avall^le  now*  I am  quite  sure  most  of  you 
are  aware  that  there  is  considerable  ongo- 
ing R and  D for  secood  generation  coal  gas 
technology.  We.  in  Tact,  participate 
through  the  Ameiican  Gas  Association  in 
that  activity.  The  Lurgi  process,  however, 
is  a commercially  proven  tecHinology  which 
has  advanced  through  several  stages  of  de- 
velopsieot  since  the  early  1930s.  Plants 
using  Lurgi  technology  have  been  installed 
worldwide  in  Germany,  England,  South 
Africa,  Korea,  Pakistan  and  Australia.  In 
fact,  a new  generation  cf  gasifiers  which 
are  quite  similar  to  those  selected  for  the 
HESCO  project  are  installed  in  the  new 
Sasol  II  complex  now  under  testing  in  South 
Africa.  Although  new  tedinology  promises 
greater  cost  benefits,  possibly  as  much  as 
15%  in  another  decade,  from  15  to  17  years 
from  no«f  may  be  required  to  reach  full  com- 
mercialization asxi  there  is  no  way  in  view 
of  today  *s  inflationary  and  escalation 
rates  that  such  plants  be  cost  compet- 
itive with  a first  generation  plant  which 
could  be  on  line  in  1984. 

The  third  .'eascn  for  the  "why*  that  I 
mentioned  is  economics.  Over  the  years, 
the  natural  gas  consumer  has  had  an  eco- 
nomic advantage  over  consuciers  using  other 
energy  forms  to  laeet  heat  energy  needs. 

This  advantage  is  expected  to  continue  as 
synthetic  gas  trom  coal  is  introduced,  par- 
ticularly in  ^hose  areas  of  the  country 
where  the  only  feasible  alternative  energy 
for  residential,  commercial,  and  small  in- 
dustrial customers  is  electricity.  A coal- 
fired  electric  generating  plant,  together 
with  necessary  transmission  od  distribu- 
tion vilifies,  requires  fro^^  tiirc  to  six 
t'7r«  e capital  investment  required  for  a 
ro'f'  .a  ification  plant  delivering  an 
equivalent  energy  output*  The  residential 
customer  will  have  to  pay  at  lea;;t  twice  as 
much  for  electrical  energy  produced  by  coal- 
fired  steam  electric  generation  as  ta  would 
for  las  energy  produced  by  coal  gasifica- 
tion. This  cost  differential  is  due  to  the 
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lon«r  thttnal  efficiwcy  of  electric  gen*^ 
er^fttieg  plants,  wre  eicpensive  transBlssion 
and  distribution  facilities,  and  the  high 
cost  of  Meeting  electric  peak  denands* 

tn  Califomia~and  this  is  according 
to  a iibblidied  analysis  nade  by  the  Cali- 
fornia Public  Utilities  Conniooion  staff — 
the  197S  cost  of  energy  delivered  to  the 
point  of  use  f*on  new  nuclear  or  coal-fired 
electric  generating  facilities  was  over 
$12  per  Million  Btu*s«  By  conparison,  the 
cost  of  gas  fron  the  UESCO  coal  gasifica- 
tion project,  using  existing  pipeline  Ca- 
cilities  for  delivery  to  the  point  of  uae# 
«*as  figured  at  about  $3  per  Million  Btu*s. 
that  cost  has  escalat^  to  $4.16  in  terns 
of  January  1978  dollars.  Costs  '^elated  to 
coal-fired  electric  generation  have  expe- 
rienced similar  escalation.  Even  assasdng 
the  worst  in  terns  of  further  delays  and 
cost  escalation,  tt»e  cost  of  energy  result- 
ing from  coal  gasification  snould  continue 
to  have  a substantial  cost  advantage,  by 
conpari5«on  with  the  electric  alternative, 
for  the  southern  California  gas  consusiers. 

riea&e  believe  ne  it  is  not  ny  intent 
here  tc  promote  coal  las  if  legation  at  the 
expense  of  coal -generated  electricity,  in 
fact,  meeting  energy  needs  in  southern 
California  requii^r  diligent  development 
oc  all  forms  of  energy  plus,  of  course, 
conservation.  Unfortunately,  the  complex 
benefits  of  new  technologies  such  as  co^.1 
gasification  are  difficult  to  grasp  in  the 
abstract,  and  conparisons  are  helpful. 

You  will  recall  I mentioned  reduced 
pollution  as  one  of  the  advantages  of  coal 
gasification.  Comparisons  ar«.  particularly 
striking  when  comparing  the  environmental 
impacts  of  two  energy  equivalent  projects 
such  as  a coal  gasification  plant  and  a 
new  power  plant  with  scrubbers.  The  fol- 
lowing data  comes  from  a report  prepared 
by  the  Radian  Corporation  for  the  Council 
on  Environmental  Quality  and  the  Federal 
Energy  Adninistration.  In  pounds  per  hour, 
po.r ti<r*  1 ates  %iouId  be  180  from  the  coal 
gas  plant  and  1,070  from  the  power  plant. 
S02  would  be  4S0  compared  to  %,300.  NOx# 
1,780  compared  to  20,830.  CO.  90  compared 
to  1,200.  Solid  waste,  1,400  tons/a.*y 
compared  to  S,100.  Finally,  the  water 
requirements  would  be  6,300  acre- feet/year 
compared  to  54,300. 

This  brings  me  to  the  second  part  of 
my  presen^ation— when  can  we  expect  a con* 
tribu*:ion  by  a synthetic  fuel  industry  to 
our  energy  matrix.  The  proposed  UESCO 
project  is  px'^babiy  the  f ^ont  runner. 
Technically,  it  is  essentially  ready  for 
construction.  Major  approvals  have  been 
received  including  a certification  from 
the  Federal  Power  Commission- -now  the  Fed- 
eral Energy  Regulatory  Commission — and  the 
final  environmental  statement  has  been 
filed  with  the  Council  on  Environmental 


Quality.  The  State  of  Vew  Mexico*s  Eavi- 
ronmsmtal  Improvement  Bgency  has  issued 
permit  autbori^  to  build  the  plant  after 
being  satisfied  tiiat  the  plant  meets  the 
State*  B very  stringent  regulations  for 
emissions  from  a coal  gas  plant  and  that 
the  plant  would  not  exceed  the  Environmen- 
tal Brotaction  agency's  ambient  air  quality 
standards*  Parentbetically,  tbe  only  emis- 
sion regulations  existing  for  a coal  gas- 
ification plant  are  Bew  nsxico*8.  The  EBA 
is  currently  working  toward  adoption  of 
coal  gas  emission  regulations.  Mew  Nex- 
ioo*s  Surf  acemining  Oosmdssion  k^a  reviewed 
tbe  mining  operator*s  plan*  Utah  interna- 
tional, and  issned  a adning  permit  after 
being  satisfied  that  tbe  mining  plan  will 
return  tbe  auned  area  to  at  least  equal  to 
tbe  existing  graxing  capacity  as  estab- 
lidied  for  that  area  of  tbe  Mavajo  nation 
by  the  Bureau  of  Indian  Affairs.  Remain- 
ing bardies  to  tbe  UESCO  project  are  devel- 
opment of  a plan  of  financing  and  apr^rcvel 
by  the  Mavajo  Tribal  Council  of  a business 
site  lease  agreement. 

Tbe  financing  aspects  of  tbe  project 
were  considerably  furthered  wLcr  tbe  Pres- 
ident signed  into  law  earlier  this  ywcr 
tbe  ERUA  Author Ixation  Bilx  for  fiscal  *7e 
wbi^  included  language  providing  for  a 
federal  l*^an  guarantee  program  for  a coal 
gasification  industry.  The  nee^  for  sk;irh 
a program  results  because  of  tbe  large  cap- 
ital investment,  coupled  with  the  fact  that 
there  are  no  coamercial-sixe  high  Btu  coal 
gasification  plants  in  operation.  Poten- 
tial lenders  have  concerns  about  a process 
that  has  not  previously  been  used  to  pro- 
duce the  Irrge  voluxes  cf  SHG  contemplated 
But  they  are  most  concerned  about  govern- 
ment, regulatory  or  other  force  majeure 
actions  which  could  delay  construction, 
interrupt  productior.  or  impair  the  flow  of 
revenues  required  to  pay  interest  and 
principal  %rhen  due.  Only  the  federal 
qoverrjment  can  provide  these  assurances. 

Me  believe  lender  protection  can  best 
take  the  fora  of  a loan  guarantee.  Lack- 
ing loan  guarantees,  the  net  worth  and 
income  of  Texas  Eastern  and  ourselves, 
aoded  together,  simply  does  not  provxde 
sufficient  credit  base  to  convince  lenders 
the  loan  would  be  paid  off  if  we  were 
unable  to  complete  or  operate  the  project. 

Also,  earlier  this  year,  the  Navajo 
Tribal  Council  voted  do%m  a proposed  lease 
agreement.  We  are  seeking,  however,  a 
reconsideration  of  the  lease  agreenient  by 
the  Tribal  Council,  but  that  t^rokabiy  will 
not  take  place  until  after  the  Navajo 
nation  elections  which  coincide  with  the 
federal  elections  in  Kovezeber. 

The  "when"  then  is  xaore  difficult  to 
deal  with  because  it  renains  socewhat  nebu- 
lous, but  the  bottom  line  is  that  it  will 
probably  be  1984  at  the  earliest  before  a 


ooal  gas  plant  is  on  line.  At  tliat  tlM# 
ttooe-fe«rtlis  of  tte  WB80D  pint  ootpst  of 
256  oiliioo  cable  feat  per  6ap  of  SS6 
00014  be  delivered  to  tbe  Sootbem  Cali^ 
foraia  Gas  Coopeoy  aad  qoq  ffoorth^ 

Cities  Service  Gas  Ooi^poBy  aerviaf  tbe 
Mdsest*  If  tbe  bBSCO  project  eboold  fell 
by  tbe  oayeide,  then  one  or  oore  of  otters 
obo  folloiir  not  too  far  bebied  MSOO  oill 
likely  be  built,  probably  in  tbe  plains 
states  of  Nontana.  eyoning.  or  tte  Dakotas. 
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I an  from  liethacoal  Corporation  of  Dallas,  Texas.  I*d  like 
to  address  the  question  to  Hr.  Byrne.  He  have  talked  for 
soaie  tiaie  now,  Mechacoal  Corporation  to  another  Hesco  Partner, 
about  the  future  potentials  of  bringing  by  very  econooical 
near**,  a clean  carbon  fuel  into  the  Los  Angeles  Areas  for 
gasificration,  sc  that  we  could  use  sewage  plant  outflow  water 
in  the  Los  Angeles  Area  to  sake  gas  instead  of  destroying  the 
tuna  industry  with  that  water  which  is  incosipatible  with  the 
mrine  eavironsient.  My  question  is,  we  synq»athize  with  and 
know  sose  of  the  problesis  you  have  gone  through  over  the  years 
in  trying  to  keep  the  project  going.  He  appreciate  the  nanner 
in  which  you  are  doing  it.  The  question  is,  having  been  through 
these  throes  once  with  the  Hesco  Mo.  1 Project,  if  Hesco  elects 
to  do  the  next  phase  in  our  way,  idiich  proaises  such  better 
economics,  we  will  encounter  the  same  kind  of  beginning  to 
end  problems  and  time  delays  that  you  encountered  in  Hesco  Mo.  1 
or  will  the  fact  that  you  have  gone  through  Biany  of  these  trials 
and  tribulations  possibly  make  the  road  a little  easier  on  second 
phase? 

JOSEPH  BYRME 

I'm  afraid  that's  a mixed  bag*  Obviously,  considering  the  things 
that  we  have  done,  we  hope  that  we  won't  have  to  go  back  to  square 
1.  However,  any  major  changes  in  project  as  to  location,  financing 
or  whatever,  would  impact  on  the  FPC  certificate,  and  we’d  have  to 
go  back  for  a new  certificate.  Obviously  the  Ironroeatal  statement 
that  is  in  place  with  the  Council  on  Environmental  Quality  calls  for 


a specific  plsQt»  at  a specific  site  and  ne  aiglht  have  to 
go  back  throat  the  lead  agency.  vAichever  that  nl^t  be. 

It  ms  die  Departmut  of  Interior  on  the  last  project.  Its 
really  difficnlt  to  ansner.  It  depends  upon  the  angnitode 
of  changes  in  the  project. 

I say  ne  are  looking  off  reservation.  lie*re  bopeful  that 
m can  locate  close  enough  to  uhere  ve  are  and  yet  off  reservation. 
If  we  were  to  go  that  way  it  would  require  alaur  eod  if  teat  Ions  to 
the  enviroanental  statement  as  now  filed.  Ue  don*t  know  that. 

I would  like  to  ask  Dr.  Sch linger  if  he  would  care  to  comment 
dbout  a version  of  the  Tesiaco  gasifier  incorporating  the  use  of 
residual  oil  widi  the  croal.  rather  than  mter  or  with  a liquefaction 
variatitK.  ot  the  Texaco  gasifier. 

WSSSM  scBLDnasa 

I think  that  I just  mentioned  briefly  in  my  paper  that  we  had 
successfully  deamistrated  the  ability  of  the  gasifier  to  accept 
ri^idues  from  the  coal  liquefaction  processes,  which  we  are  going 
to  hear  about  after  the  <»ffee  break. 

One  of  the  interesting  parts  of  this  technology  is  that  this 
is  a way  of  supplying  the  hydrogen  that  is  required  for  the  coal 
liquefactiem.  Ifiis  also  makes  it  possible  to  gasify  the  heavy  ends 
from  liquefaction  processes  and  use  the  gasified  product  directly 
for  pmier  generation,  or  even  manufacture  of  LNG.  if  you  wish. 

The  light  hydrocarbon  mterial  from  the  coal  liquefaction  can  be 
used  for  manufacture  of  synrh«^tlr  light  petroleum  hydrocarbons, 
portable  fuels  as  you  would  call  them,  from  autraotive  use.  turbine 
fule  or  something  Like  that.  There  are  many  combinations  of  the 
two  processes  that  arc  possible,  i think  that  is  Just  a matter 
of  which  is  the  most  economic.  You  mentioned  the  possibility  of 
making  methanol  from  the  gasified  products.  These  are  all  viable. 
They  have  to  be  studied  from  an  econraic  standpoint. 


COAL  TECHNOLOGY  — LIQUEFACTION 


OVERVIEW  OF  OOB  COAi*  UQUEFACTlCm  PROGRAM 


Jim  Batchelor 

United  States  Department  of  Energy 


The  DC^  program  on  coal  liqoefaction  exists 
to  support  the  development  of  technology  to 
commercial  readhiess  for  foe  coneerafon  of  coal 
to  clean  bomiiig  and  marketable  liqaid  fools*  In 
addition  to  the  three  major  second  >-geBe  ration 
process  development  projects  fwhich  will  he 


reviewed  followmg  this  paper )»  support  is  being 
given  to  promising  third-generation  processes*  to 
needed  ancillary  ptocesses*  to  advanced  research* 
and  to  environmental  and  engineering  studies*  The 
content  and  relationship  of  foe  elements  of  foe 
Ihiwefoction  program  are  discussed  in  this  paper* 


NOTE:  The  complete  paper  was  not  available  at  the  time  of  pohUcation. 
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STATUS  REPORT  OF  THE  SRC-I  AND  SRC-II 
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Gull  Mineral  Resources  Co. 
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PROCESSES 


^aHAL  PA6B  B POOR 


ABSTRACT 

Alter  sixteen  years  ol  bench*scale  and  pilot 
plant  development*  large  solvent  reClacd  coal 
(SRC)  demonstration  plants  are  being  planned 
which  could  lead  to  commercialization  by  the  late 
19P«I3. 

1.  BACKGROUND 

Development  ol  the  solvent  refined  coal  (SRC) 
piocess  began  in  19S2  at  Gull  Oil  Corpocatlon*s 
^ierriam*  Kansas  Research  Laboratories  and  bench* 
scale  work  has  continued  at  that  location  since 
diat  time.  This  work  led  to  the  construction  and 
operation  ol  a one-hall  ton  pet  day  pilot  unit  In 
19S4  which  provided  design  Ow^a  a SO  tons  per 
day  pilot  plant.  Construction  ol  50  tons  per 
day  C^vemment-owned  lacUity  was  completed  in 
1974  at  Ft.  Lewis*  Washington  and  has  been  in 
operation  since  then.  This  extended  research  and 
development  program  has  ueen  lunded  by  the  U.  S. 
Department  ol  Energy  (DoE)  and  its  predecessors. 

All  work  until  1973  was  aimed  at  the  develop- 
ment ol  a process  to  produce  a low-aah*  iow- 
suHur  solid  product  km^r*  as  SRC-I.  In  the  SRC*I 
process*  is  slurried  in  a distilled*  coal- 
Jerived*  rc^cycle  solvent*  mixed  with  hydrogen 
and  reacted  at  high  temperature  and  pressure.  The 
reaction  product  is  littered  to  remove^  ash  and  un- 
reacted coal  which  is  lurther  processcKl*  such  as 
by  gasilication*  to  convert  it  to  an  environmentally 
acceptable  lorm  lor  disposal.  The  liltrate  is 
vacuum  distilled  to  separate  discillate  from  the 
"heavy”  residual  organic  material  which  Is 
removed  and  solidified  as  the  solid  SRC  product. 
The  distillate  is  further  distilled  to  separate  it 
into  a recycle  process  solvent  for  the  reaction 
area  and  limited  quantities  of  fuel  oil  and  naphtha. 
Much  of  the  sulfur  in  the  feed  coal  is  converted  to 
hydrogen  sulfide  which  is  recovered  and  converted 
to  elemental  sulfur. 

By  1973*  Merriam  data  had  indicated  a poten- 
tial problem  of  Insufficient  production  of  the  pro- 
cess solvent  rcqulrcHl  for  the  reaction  area*  It 
was  theorized  that  additional  solvent  production 
could  be  attained  by  recycling  a portion  cf  the 
reactor  effluent  slurry  and  utilizing  it  to  replace 
some  of  the  distilled  solvent  used  to  slurry  the 
feed  coal.  This  mode  of  operation  increases  the 
concentration  of  ash*  and  its  catalytic  compon- 
ents* as  well  as  allowing  the  "heavy**  (high 
molecular  weight)  organic  material  contained  in 
the  slurry  to  be  subjected  to  further  liquefaction 
reactions.  The  initial  slurry  recycle  experiments 


were  sue  cessful  In  achievin''  **  !r  «d>|octivc  of 
Increased  solvent  producticjn.  More  importantly, 
though*  ifidicatloas  were  that  replacing  the  dis- 
tilled solvent  completely  with  recycle  slurry 
increased  the  degree  of  conversion  of  the  "heavy" 
organic  to  distillate  liquids  to  such  an  extent  diat 
a modification  of  the  oveiall  SRC  process  appeared 
feasible  which  would  allow  the  eir^tiitatton  of  the 
troublesome  and  costly  filtration  method  of  solids 
sepacatloa.  Instead*  solids  separation  from  the 
reactloa  product  would  be  accomplished  in  a much 
simpler  and  common  commercial  processing  step  — 
vacuum  Hashing  — with  the  high  solids  "heavy” 
organic  stream  from  the  bottom  of  the  vacuum  flash 
drum  being  used  as  feed  to  a high  pressure  gasiHer 
for  production  of  the  hydrogen  required  in  the  coal 
reaction  area.  Subsequent  testing  lias  demonstrat- 
ed the  viatdlity  of  this  SRC  process  modification 
which  is  now  known  as  SRC-n.  Its  use  results  in 
the  production  of  a liquid*  rather  than  a solid*  as 
the  main  ixoduct. 

Simplified  flowsheets  of  the  SRC-1  and  SRC-II 
processes  are  shown  In  Figure  I • The  tnaior  differ- 
ences* as  well  as  the  similarities*  readily  be 
seen. 

II.  IT.  IXWIS  SRC  PIIjOT  operation 

The  largest  SK^ : facility  is  the  Government- 
owned  and  -funded  pilot  plant  at  Ft.  Lewis* 
Washington.  Constrv  jtion  was  completed  in  1974 
at  a cost  Of  about  $21*000*000.  It  is  stafled  by 
i80  Gu!(  er«pioyc'.*s. 


Since  startup  in  1974.  the  plant  ha^  enjoyed  a 
nigh  onstream  factor.  Us  major  accamplishments 
to  date  are; 

1.  Developed  rrocess  yield  data  in  both  the  SRC-I 
and  SRC-U  modes  of  operation  sufficient  for 
the  d<;sl^n  of  much  larger  demonstration 
plants  • 

2.  IdrntllicHl  proc<*.ss*  mt^ch3nlc«il«  corrosion  •iml 
erosion  probh'ms  am*  (J«'*t<*rmin«^cl  solutions. 

3.  Produced  solid  SRC  for  small  scale  combustion 
tests  and  3*000  tons  for  a large  scale  test 
which  was  completed  in  early  1977  at 
Georgia  Power  Company's  Plant  Mitchell  near 
Albany*  Georgia. 
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4.  rrociuccd  about  0,000  barrels  of  SROII  fuel 
oil  for  a large  scale  oombusUon  test  In  a 
oommercial  power  plant  which  Is  scheduled  to 
be  conducted  this  sut  •er*  Ite  mala  obte  .cive 
Is  to  determine  If  $RG-II  fuel  oU  wiU 
the  enviconmcntal  requirements  for  a fuel  for 
electrical  power  generation.  Encrjuragli^ 
small  scale  comb  stion  tests  alrc*^/  have 
been  performed  • 

Table  1 shows  typical  gross  yields  otMalned  during 
SRC-I  and  KRC-II  testing  at  the  rt.  Lewis  Pilot 
rhinl.  Typif.il  pmpr^rti«*::  «»f  Ihr  solid  and 

ill**  lu^d  «»|l  |«|«|i|Mi*as|  Its  |||«>  l•mM*  s«%lll- 

la ‘Sts  airi*  sliuwii  In  Table*  2. 

One  of  the  prime  oblectves  in  the  Ft.  Lewis 
Pilot  Plant  program  for  1973  is  to  complete  the 
Installation  and  begin  testing  the  Uimmus 
Company's  Solvent  Deashiim  process  to  determine 
if  it  a more  viable  method  of  solids  separation 
than  filtration. 

The  work  performed  at  the  ft.  Lewis  Pilot 
Plant  and  the  Merriam  Laboratory  is  reported  in 
quarterly^  annual  and  interim  Fossil  Energy, 

U.  S.  Department  of  Energy,  reports  (Ref.  1,  2,  3, 
4,  5). 

m.  OlatER  SRC  DEVELOPMENT 

yi«*l<l  stiicite:;  im 

::a-v««ial  twil*:  also  Ivivi*  lii*a*ii  «*omliirttnl  on  «t  six*- 
Ions  |H‘i  a lay  pilot  plant  ait  WllsonvUlo,  Alabama. 
This  plant  is  iterated  by  (Catalytic,  Inc.;  managed 
by  Southern  Company  iervices,  Inc.  and  funded  by 
Southern,  Electric  Power  Research  Institute  and  the 
U.  S.  Department  of  Energy.  The  Kerr~McGee 
Critical  Solvent  Deashing  process  will  be  tested 
there  in  1978  to  determine  its  viability  as  a method 
of  solids  separation. 

In  addition  to  the  SRC*1I  development  work  at 
the  Government -funded  Merria^n  and  Ft.  Lewis 
facilities,  extensive  SRC-Ii  yield  studies  have 
been  conducted  during  the  past  two  years  with  a 
Gulf-owned  and  -funded  one-ton  per  day  pilot  plant 
at  Gulf's  Corporate  Research  Center,  Harmurville, 
Pennsylvania  • 

IV.  HEALTM  rROTECTION 
AND 

ENVIRONMENTAL  MONITORING  PROGRAM 

A worker  health  protection  an<l  environmental 
monitorimi  program  has  bc\»n  in  ei  : ct  at  the 
rt.  L*'Wis  Pilot  Plant  sinct*  prior  to  its  startup. 

It  con.sists  of: 

1.  Periodic  physical  c camination  of  workers. 

2.  A worker  industrial  hygiene  program. 

3.  In-plant  monitoring  for  potentially  hazardous 
materials. 


4.  Surrounding  area  monicoiing. 

5.  Toxicological  test  program  with  laboratory 
animals. 

6.  A trace  metals  distribution  study. 

The  findings  from  this  overall  program  should 
prove  to  be  beneficial  In  planning  for  la.'ger  SRC 
and  other  coal  liquefaction  plants*  Detailed 
descriptions  of  the  program  and  data  obtained  have 
been  published  In  several  Fossil  Energy,  U.  S. 
l>*partiiK*nt  of  nnorgy*  reports  fRef.  C,  7,  R). 

V.  SRC  irOMMEKClAUyjVTlUN 

Gulf's  Initial  SRC  commercialization  efforts 
occurred  in  1974  when  it  provided  process  design 
support  for  the  conceptual  design  of  an  SRC-I 
demonstration  plant  utilizing  2,000  tons  per  day 
of  coal.  The  conceptual  design  was  performed  t^ 
Wheelatxator  Clean  Coal  Corporation,  utilizing 
Wheelabrator-Frye's  Rust  Engineering  Co. 

In  197S,  Gulf  decided  to  concentrate  its  com- 
mercialization efforts  on  the  SRC-II  process* 

Among  Its  reasons  for  doing  so  were: 

1 . Its  concern  with  the  many  problems  associated 
with  filtration. 

2.  Altc*mi*ilc‘  mrthoil*:  ol  »:c*p*iiaUim  wi‘rf  at 

•I  t€*lativf*ly  iMrIy  ::lai|«’  ol  <l«‘V.*hqmi4-nl . 

3*  Us  belief  that  SRc:-ll  fuel  oil  would  decrease 
the  demand  for  imported  cil  while  SRG-I  solid 
product  provided  only  an  alternate  to  coal 
burnii^  with  stack  gas  scrubbing. 

4.  Its  beUef  that  a liquid  produced  from  coal  had 
a greater  variety  ot  potential  uses  than  a solid 
product  and , thus , had  more  long  term  market- 
ing potential* 

In  1975 » Gulf,  utiUzing  the  services  of 
Steams -Roger  Inc.,  completed  the  conceptual 
design  of  an  SRC-II  demonstration  plint  with  a coal 
feed  rate  of  6,000  tons  pei  calendar  day.  In  addi- 
tion, a less  detailed  conceptual  design  of  30,000 
tons  per  calendar  day  co'^^mercial  plant  was  com- 
pleted. Following  extensive  engineering  studies  In 

1976,  these  conceptual  designs  we  re  updated  in 

1977.  DctalliHi  engineering  has  begun  on  the 
demonstration  plant  and  Gulf  has  proposed  to  the 
U.  S.  Department  of  Energy  that  the  two  parties 
fointly  fund  its  design,  construction  and  operation. 
It  is  being  designed  so  that,  after  successful 
demonstration.  It  can  be  expanded  to  commercial 
size.  Several  eastern  electric  and  gas  utilities  are 
interested  in  purchasing  the  products  of  this 
demonstration  facility  at  a premium  price  in  order 
to  ensure  the  development  of  an  alternate  fuel 
supply.  Other  companies  have  proposed  th^ 
design,  construction  and  operation  of  solid 
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SRC-I  demonstration  plants  to  tlie  U.  S*  Depart- 
ment of  Energy. 


Tho  expected  ranoes  of  fuel  products  from 
Gulf  *s  planniHl  SROII  Demonstration  Plant  are 
shown  in  Table  3.  This  product  slate  Is  basesd  on 
minimising  electrical  usage  and  utilising  naphtha 
and  synthesis  gas,  in  excess  of  that  required  for 
process  hydro^n  requirements,  as  plant  fuel. 

In  conclusion,  the  puldicly-owned  SRC  pro- 
cess has  been  developed  over  the  last  sixteen 
years  to  the  point  that  demonstration  with  commer- 
c:|«it-sixc-*l  i*«|iilpiiient  c;an  ami  shotilti  be  comlucfcrNl 
which  cxnthJ  allow  this  process  to  make  a contri- 
bution to  the  Nation^s  domestic  "clean"  energy 
production  by  the  late  I980*s. 
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Table  1.  Ft.  Lewis  SRC  ^ilot  Plant 
typical  yields,®*  wt.  % of 


molstiiTf* 

fr#*f  coal 

SRC-I 

SRC-II 

Carbon  oxides 

1 

2 

Hydrogen  siilfid;* 

I 

2 

Ammonia 

- 

1 

W&ter 

S 

6 

Methane  - ethane 

3 

9 

Propane  - butane 

2 

5 

Naphtha 

(Pentane  - 350®F) 

S 

8 

Fuel  oU 

(350  F - 900®F) 

7 

28 

Organic  vacuum 
bottoms  (SRC) 

62 

27 

Unreacted  coal 

6 

6 

Ash 

10 

10 

Hydrogen 

(2) 

(4) 

Gross  yields  before  hydrogen  production  and 
fuel  requirements 
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Table  2.  Typical  properties  of  SRC-I 
solid  and  SRC*II  fuel  oil 


SRC-I 

SoUd 

SRC-II 
I'uel  Otl 

Composition,  wt*  % 

Carbon 

87.2 

OC.S 

Hydrogen 

5.8 

8.4 

Nitrogen 

2.1 

1.1 

Sulfur 

0.7S 

0.25 

Ash 

0.02 

Pour  point, 

-20 

Flash  point, 

>150 

M«‘lt  pinrit,  ^^* 

:U5 

lliijhi'i  lurating 

value,  Btu/lb. 

16,000 

17,300 

Table  3.  Expected  range  of  fuel  products  from 
planned  SRC-II  demonstration  plant 


*«MnTr  iW 


SRC  • I 


COM.  MaUM  «»••** 


SRC  - 0 


Tor  Stream  Day 


I'lg.  1.  Simplified  SRC  Flowsheets 


Fuel  oil,  barrels 
irc,  barrels 
SNf.,  MMSCr 


10,000  - 12,000 
3,000  - 4,000 
38  --  46 
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AE3TRACT 

H-Coal  is  a catalytic  process  involving  the 
direct  hydrof.enation  of  coal  to  produce  hydro- 
carbon liquids*  Its  development  was  rtar*^ed  in 
1963  by  Hydrocarbon  Research,  Inc.,  a subsidiary 
of  Dynalectron*  The  process  has  operated  at  tlie 
bench  scale  level  on  a wide  variety  of  coals 
including  eastern  O.S.,  western  subbitumincus 
and  lignites  from  Texas  and  North  Dakc  ta  as  well 
as  foreign  coals.  A three-ton  per  day  process 
deve'\>pment  unit  has  also  been  operated  exten- 
sively, confirming  bench  scale  result > and  adding 
substantially  to  the  technical  data  base.  The 
process  affords  wide  flexibility  of  operation  from 
*'fuel  oir*  to  ’’syncrude**  modes. 

A pilot  plant  now  under  construction  at 
Callettsburg,  Kentucky  is  scheduled  for  cc»mple- 
tion  March  31,  197V.  It  will  he  the  largest  coal 
liquefaction  plant  on-line  lit  tne  «.’  , processing 

up  t^  600  tpd  of  coal.  Concurre.'^  with  the  pilot 
plant,  other  development  activities  are  being 
undertaken  to  provide  timely  initiation  of  a 
commercial  project.  Assuming  successful 
operation  of  the  pilot  plant  in  1979*  engineering  on 
a 50,000  BPD  plant  is  scheduled  to  start  in  early 
1980,  construction  in  mid- 1931  and  operations 
beginning  in  late  1984. 

L INTRODUCTION 

Recently  Ashlanrl  has  been  studying  commer- 
cialization ot  le  H-Coal  process  and  has  h^«! 
several  meetings  with  Department  of  £ne;*gy 
personnel  concerning  such  development.  The 
discussion  today  will  address  both  the  status  of  the 
H-Coal  pilot  plant  now  under  conscraction  and  the 
status  of  a proposal  for  commercialization  of  the 
process. 

The  pilot  *ant  will  h''  discussed  later  but  just 
ihc  scope  of  a.  roject  required  for  commerciali- 
zation is  large  by  any  measure.  An  installation 
designed  to  produce  50,000  barrels  per  stream 
day  of  liquid  products  would  requixe  18,  500  tons 
per  day  of  bituminous  coal  or  6,  100,000  tons  per 
year.  Therefore,  the  facility  would  be  the  largest 
single  point  consumer  of  bituminous  coal  in  the 
world,  equivalent  in  fuel  to  a 2,  300  MW  power 
plant.  It  would  require  3 relatively  large  under- 
ground coal  mines  to  supply  feed  to  one  plant. 

Obviously,  much  careful  planning  would  be 
required  to  bring  such  an  undertaking  to  fruition. 
Our  most  optimistic  projections  for  a commercial 
plant  would  be  on  start-up  in  mid- 1984  (as 
discussed  later)* 


a.  BACKGROUND 

The  H-Coal  process  developed  by 
Hydrocarbon  Research,  Incorporated  dates  back 
to  1963.  The  process  is  a spin-off  of  the  H-OU 
technology  which  is  a commercial  system  used 
for  hydrogenation  of  residual  oil* 

H-Coal  is  a direct,  catalytic  hydrogenation  of 
coal  in  an  ebullating  bed  (boiling).  The  reactor 
operates  at  about  3000  psig  and  850^F  which  are 
relatively  severe  conditions. 

The  basic  experimental  work  on  die  pr>  cess 
has  been  and  is  still  being  done  on  a bench  scale 
unit  and  a pilot  demonstration  unit  (PDU)  at 
Trenton,  NJ  operated  by  HR  I,  The  data  base  is 
large  including  60,  000  hours  on  the  bench  unit  and 
8, 000  hours  oi*  the  PDU.  The  prticcss  has  been 
tested  *>n  a wide  variety  of  coals  from  high 
volatile  bituminous  to  lignites  for  domestic  coals 
and  on  two  foreign  coals.  Tnis  indicates  the 
versatility  of  the  processing,  that  is  modifications 
can  be  made  to  accommodate  markedly  different 
feed  coals. 

In  1976  Ashland  Synthetic  Fuels,  Inc*,  a 
wholly-owned  subsidiary  of  Ashlam#  Oil,  Inc*  , 
was  awarded  the  prime  contract  for  construction 
and  operation  of  an  H-Coal  pilot  plant*  Under 
terras  of  the  contract,  *Iydrocarbon  Rese;**  ch. 
Incorporated  will  supply  technical  advice ' «Aud 
support  throughout  the  program. 

The  plant,  now  under  construction,  is  located 
across  Interstate  Highway  64  from  Ashland's 
Catlef^sburg,  Kentucky  refineries.  The  refinery 
will  furnish  .ydrogen  and  other  utility  type 
commodities  to  the  pilot  plant  which  effectively 
reduces  the  total  capital  investment  for  the 
installation*  The  plant  is  near  40  percent 
mechanical  completion  and  is  a joint  government- 
industry  effort.  The  major  portion  of  the  funding 
for  the  project  is  from  the  Dep...  .ment  of  Energy, 
Industrial  participants  are  as  follows: 

• Ashland  Oil,  Inc. 

• Conoco  Coal  Development  Company 

• Mobil  Oil  Corporation 

• Standard  Oil  (Indiana) 

Additional  funding  is  furnished  by  the 
CommonweF.lth  of  Kentucky  and  the  El  ^ctric 
Power  Re  jarch  Institute,  the  research  n* 
the  electric  power  generating  i*.r  ^^.try. 

The  pilot  plap^  sized  to  process  from  200 
to  600  tons  per  >al,  depending  on  the 
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r«*actor  space  vel  tcify.  That  the  ’‘tnode*’  of 
^'perataon  detetniin*'s  the  capact ’ >*  «»|  pia^t  as 
desigited.  Oper.»t  ag  t.i  '*fuel  oil'*  mode  high  space 
velocity » nuid  hy^Vroi^  **ati«ir;.  f-.«T  oil  oroduct*  the 
capacity  o^  the  plat.t  a lii  o r dC?  trrn«  per-  day. 
Operati.^g  La  *syncru.'?e  ’ mode  1*'^  • space  celocity 
deep  hydrogenation^  syncrude  product,  the  capacity 
of  the  plant  wtU  be  200  tons  per  day. 

l«o-  oilot  |4.  nt  i>.  ^eh«Mi  ile«i  ft»r  me«Thanical 
« hlar* -•  ^1.  1**7**.  Although  it  is  a pil«»t 
plant,  it  will  1*»*  ti.e  largest  e«»at  li«|ttefaction  plant 
ever  built  is.  this  cou&^try.  Sine  e the  pilot  plant 
will  be  on-line  cext  year,  it  should  furnish  suffi- 
cient data  allow  early  eesign  and  engineering  of 
a commercial  sc  lie  H-Ct*al  ;»lant. 


Each  reactor  is  equipped  with  two  direct - 
fired  feett  heaters.  on%  of  which  heats  the 
slurry  and  50  perce.it  c the  roakeup  and  recycle 
hydr^'  en  and  the  second  is  used  u#  "icst  the 
rcina.ruC|L  hy>*rogen.  From  the  slurry  feed  tanks 
the  s!*:rry  is  pumped  to  rr^ction  pressure  labnot 
3000  psi^l  and  then  is  mixed  with  recy.  ie  hy^yogaj 
r.nd  heated  -o  reactioa  temperature  labo  tt  OSO^FI 
b^rfore  ewtt  ring  the  reactor.  The  other  hydrogen 
4not  mixed  v«Ith  *he  slurry  I i'  als)  hrat«.^  toSSO^F 
prt«»r  hi  intn«ducti«m  to  the  reac^tir.  The  dnal 
hea*er  ar»*angenr^nt  offers  excellent  temperature 
cootkv/1  of  the  feed  streams.  The  mixing  of 
recycle  hydrogen  and  slariy  before  heating  ts 
advantageous  bei  a ise  the  hydrogen  lowers  the 
slurry  viscosity  ^ nd  improves  heat  transfer* 


IIL  Fi?7?r-Ess  DESCP  PllOX 

A pr^-cess  description  of  a "'O.  000  h««*rcl  p— r 
c\.vimervial  plant  t»  out!ined  in  il:**  folieK'^eg 
parmgrapei»  ^nd  graphically  presented  in  i. 


T1i«^  charge  in  th.**  reactor 's  maintained  in  an 
ebttUated  state  ibotUng  arti'^n)  an  internal 
liquid  recycK  . This  assures  adequaF  catalyst 
contact  and  facilitates  catalyst  addition  and  with- 
drawal dur=^^  o->e ration. 


A.  COAX.  IXAXDhl  .v;  AM*  PREPARATION 

The  ruR-oi-mme  coal  is  received  at  rhe  plaiti 
and  crushec  to  minus  3 '4  invhes  in  a hammer  mill. 
Fror  the  mill  the  coal  is  foo  through  a transfer 
hous%  *he  coal  storage  pile,  the  steam  plant,  or 
e.msh«.d  'j-»al  ^i«»rage  b .is. 

( tr*-m  iht*  i>  trati>*>t»rl«*d  t > a fluid 

b«*J  dryirut  syale*.'  wli«  r»«  the  n «jst«re  C'^ntent  is 
reduced  b*  ..h-.'ti  2 percer.*  by  weight.  The  drien 
r->a*  is  then  ten  t»*  closed  crushing  system 

where  t!.-*  siz.  is  i .zinceti  to  minus  14  mesh.  1h^- 
c .al  is  then  pneumaticaUy  * - *ey.-d  to  the  slurry 

:?  repara  •tor.  f.  ed  bir.. 

i . HVni* OtiKNA  I K?N  i*I  AN  ! 


Jht  • .al  iS  then  with  recycle  oil  i-  the 

slurry  loix  tank,  The  recycle  «ul  iJi  made  .zp  of 
_ fir-  V lone  «.ver*Jow^  fraciif*n^*<vr  bf#tton*s.  and 
Non  »-  ii'idflle  clisiNia*  • froni  the  fracti  * r.  The 
ir*xef;  iMal-'dl  > lurry  i>  then  pumped  _ 


t :* 


t.tnV  • 


• pr*'  sucts  from  the  reactor  are  taken 
overhead  aau  t-'  ccporakor  where 

ihc  .tight  products  are  flashed  off  aisd  Hie  oil« 
unconverted  carb>»n.  and  ash  flow  through  a 
pres.'.u.e  ” 'tdowr  va!v«*  t<»  a high  pressure  flash 
d um  ftm  r.-iure  at  I20*t  i*a^ig»  lh«*  Ifght  gai*es  and 
tl»  «»ver  are  heat  exchanged  with  the  ma*te- 

up  and  recycle  * ydm  lee  and  cooled  axoi  flashed  in 
a series  ot  drur.  «.ach  operating  at  tower 
oresr  ‘res  and  tempe-t  ature^  diaa  the  preceding 
-uie  to  rvCo**er  unreacted  hydroe^^n  fox-  recycle 
tiac.>  to  the  reactor.  Tne  ga<es  and  light  ^'^Us 
recovered  during  tt.e  flashing  are  sent  to 
cleanup  and  fractionation  respecri^Uy. 

Th«  heavy  oi!.  urc  >r.-*erted  car!  -n,  and  ash 
stream  from  the  bottom  oi  vie  orimary  .'*eparat''r 
is  also  flashed  in  a sc^ries  o:  drums  to  separtte 
o;l  and  ga.»es  from  th^-*  heavy  residue,  The  ease-^ 
and  oil  reco.ered  -re  again  sent  t • gas  cleanu-. 
and  fractionation  respectively.  The  heavy 
fraction  containing  almost  ' he  unconverted 

carbon  and  ash  flows  t » liycr  - c*  :-  r a nartia! 
concentration  •*’  the*  „ »lics  t..ii  the  ’*?T'»w 

stream.  The  hyd redone  ivert!-»w  ; -i  c vt  I e t'. 
.•’iurr/  preparation  and  the  undertlow  ii:>ws  to  the 
atmospheric  and  i tower.-  .ot-r-iUng 

series  which  c >nc*-ntrate  th*‘  '•-dids,  *he 
rccowren  frt.r,'  the  i-iWers  are  >--nt  t :ravt: 
titin  “ind  the  h->ttitn;s  iron;  the  vacuum  t w«-r  are 
used  for  fe**d  t ) the  partial  oyi«ja*ior.  ;r. 

thc  hydr-«g«*n  plant. 


I he  ! *acti^*n.i;*»r  Ne:».'*ral«  ->  thi*  ;r.T  *t- 
various  iraction>.  rise>.  naphtha,  Iicr.l  and 

bolt  »m>,  The  gast*s  iT»w  t,>  the  ga>  cN’anu:: 
syst  *m*  the  .ihtha  is  Ntabi;ize«l  and  >*  r.t  t 

the  li,.*  t i reore-»er«? ' 'V.-tTI.-**  * ‘ ;! 

T>r  *c  cl  .*no  *he  b**ttor;.j  :r  ’ir.  the  :rait;  i*  r, 
ai  *t.g  with  N.,n;e  the  light  .»r*  r»  • , .*•»:  t 

- u'ry  pr**-'a  rati* -n. 
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Tm  f«.  '«rgotBg  de»cri|»lit>n  .s  i»n  thr* 

'*»yBCnad«"  fitude  of  oprratioou  H«~w«rir«^r,  itshoold 
be  noted  tbnt  the  H-Coal  process  does  affotd 
llcxibiltty  as  to  prcdnct  distribotion  and  may 
indeed  be  operated  in  a * fuel  oil'*  mode*  It  follosrs 

same  of  the  processing  described  above  would 
rciptire  modification  for  tfie  "fuel  oil**  mode  of 
operation. 

C.  NAmTHA  REFOkUlKG 

processing  proposed  by  Ashland  for  a 
commercial  piai4t  inclndes  refoi  Ihe  highly 

naphtbenic  naphtha  to  form  an  aron^ati^'-  Caroline 
blending  reformate.  The  hydrogen  proo«tceo  Z. . 
dehydrogenation  of  the  naphthenes  wul  be  recycled 
to  the  H-Coai  reactor;  this  efifectieely  reduce  t the 
siae  of  die  hydrogen  pla^  as  well  as  'ncreares  the 
value  «•!  th«*  priiduet. 

At  this  time»  we  have  assnmed  that  the 
phenr>|s  can  be  led  tr«  the  reformer  guard  cas^  tf 
this  prtnres  to  be  unacceptable,  the  phenols  c«ntid 
be  removed  prior  to  reforming.  The  research 
octane  number  of  tn«  reformate  is  estimated  to  ik: 
XCl. 

The  gua-'d  cases  wilt  use  a ^.'^kel-tnoly 
catalyst  to  reduce  both  the  sulfur  and  mtrogen 
rcmcenS rations  to  acceptable  levels  for  the 
piatincm^tyTe  reformer  catalyst,  ihe  reforming 
w.sttld  be  relatively  tiuld  because  tn  the  highly 
naphtnenic  feedstock  which  w%«uld  n<tt  require 
isiunerixation  «>r  fayd r«ac racking  t«*  f*»rt«i  a 
desirable  gas«»t:ne  blending  stu«'k. 

D.  GASCbZCANt  P ANDCOkllb«kKSlOX 

Th«*  retinery-typa*  gases  ceUected  from  the 
hydr*  ^ c nation  sy  tern  are  mixed  and  comprej^'^ed 
to  nstg  and  ficmr  to  a light  «til  wash  where  ull  of 
he  nafihtha  and  inuclt  «»f  tin*  Irntan**  •’Ht rained  in  ti;e 
gas  streams  re  recovert-d.  Ihe  ga>e:»  from  the 
light  «nl  absorber  are  compressed  to  oOO  psig  and 
flow  to  e hot  potassium  carbonai^  iBenfieldl 
acidoga:.  cruuuuig  »y»tem  ior  remo%._l  of  H>S  and 
CC2*  Trace  quantities  of  CO^  and  H^O  arc^ 
removed  by  niMecular  sieves  prior  to  the  cryo- 
genic ct»ld  box.  The  cryogenic  systen*  produces  a 
hydrogen  *e»:yvte  str  t*i  , perityl.  a fuel 
stream,  and  a mixture,  of  pr<«pane  and  Dutanc. 

The  pr*.»pane  and  butane  are  separated  into  the  final 
priuiuc&»  in  a debutaniser. 

The  naphtha  from  light  oil  stripping  is  sent  t« 
napiitha  reforming  and  the  butane  is  taken  as 
^a<oline  blending  st«»ck.  lUe  acid  ga?»  from  the 
Denfield  regenerators  flows  to  a Claus  unit.  The 
cryogenic  fuel  gas  stream  is  compressed  for 
pipeline  transmission,  the  prt>pane  is  sent  to  the 
M*f»  pr»vlu€  I,  and  tin*  lr*dr«‘gen  eel  and 

recycled  the  hydrog«*nati«>n  plant. 


i:.  THE  HYDROGEN  PI  ANT 

The  gasaficatioo  system  presentlv  ccmtem«> 
plated  will  be  based  on  the  T«  xaco  partial 
oxidation  system.  Vacuum  tourer  bott<»ms  or 
other  more  cooc«*ntrated  restd  from  the  H-Cdal 
pej..ess  will  be  used  for  feed  and  supplemented  as 
necessary  with  coal  to  meet  the  hydrogen  require* 
meat.  The  heavy  liquid  bottoms  aod  coal  have 
each  been  tested  successfully  uy  Texaco  lu  pilot 
plant  operations.  This  type  unit  is  being 
considered  for  biith  high  Bta  gas  plants  aod 
methanol  plants  now  under  investigation  so  design 
data  is  likely  to  be  available  in  tinie  Cor  H*Cdni 
devel<quneiit. 

Every  effort  will  be  made  to  nuocittdne  toe 
solids  content  of  the  H*Coal  resid  prior  to  gaaifi* 
catioau  Any  rttoirticin  in  uil  coalc-nt  will  be 
replaced  Xv  coal  at  a significant  economic 
advantage.  £*veral  nngning  projects  are  foensipg 
on  soUds*liquid  <reparatioii  and  sbowld  pmoMe 
trfhmcal  aod  econonHc  data  witoin  a time  Crame 
«.ocnpitetible  wt«S  th^  ;;roposed  H*Cont  scbednlew 

TUc  hydrogen  pla^  after  synthesis  gas 
generatioH;  is  a conwntfooal  pro^<^sipg  aystona 
x^r  hydrogen  production.  That  is»  two  nfngri 
ea«~h  of  shifting  anti  acid*gas  scmhbtag  to  get  95% 
p!u»  p;:rsty  product. 

The  gasificaft«»n  system,  including  the 
suop«»rting  oxygen  plant  and  the  substantial  steam 
r«'quirement.  i»  jti«  « tOt*  t«*tal 

plant,  both  frv»m  an  «»pt*rating  and  capital  cost 
c onsideration. 

There  are  no  gastfic'T'^  in  o|.eratic»n  today  in 
the  world  -'f  the  size  proposed  here  but  much 
devcionnteiit  w-^»Z'  *>n  such  units  has  been  done  and 
it  appears  fea>tbl*'  t-  build  >uch  a unt!. 

K.  Sl’l  «X>KT!NG  Pl.AMS  I ANKAf.K 

All  of  the  processing  require  ''jr  hydr  >e'*t 
»wlf*de  recovery  and  sulfur  m;*»*^avlU4-“. 
ammonia  recovery  and  tankage  are  of  conv  **ntiK>na! 
design  and  aff«:rd  no  unique  problems  as  appil-^l 
to  H-€toas  ..r*M“esstng. 

IV.  IN-IIOPSK  COM'.IKKCIAL  PI  .AX  I ST  • I>Y 

The  foregoing  pro#  da'*cripti<in  wa>  .>a>e<] 
on  an  in-house  .A^Matir  study  for  cemmeroalxza- 
tion  of  the  H*Coal  prtw  operating  in  the 

syncrude  ' mtido  to  pr«*duce  abt>ut  '.^,000  barrtTs 
per  day  o:  liquid  ur  *di-cfs, 

Ihe  processing  a>  visualized  prdfitices 
>alabK  pr^*dacfs  and  a^h.  The  svstem  produces 
nt*  heavy  ml  ihtuling  a«iov«  •n  cau^*  it  in 

recycb'cl  l«*  *irctit»r  or  «. tunes*  »iff  the  bottom  *»l 


the  vacuum  tourers  tnixed  with  the  ash  and 
unconverted  carboiu  The  vacuum  tourer  bottoms 
are  fed  to  the  partial  riudatioo  unit  for  synthesis 
yas  production  and  subsequent  hydrogen  manufac* 
ture.  The  result  is  plant  dial  produces  commer* 
cial  products  and  ash»  an  important  feature  of  the 
processing  worked  out  at  Ashland* 

Th«*  cf>mmercial  plant  is  sized  to  process 
18*^41  U»ns  per  day  of  **as  received*’  coal  to 
produce  4'*,  741  b«>rrels  per  day  of  hydrocarbon 
liquids.  standard  cubic  feet  per  day  * 

tatcH  * l••ng  ;»**r  •l.iy  'd  sulf'-r, 

.•imI  I lH»S  l-«nr>.  |»i>r  «*.Ay  ^nliy«lr«**«>>  .•timi*  tax.** 

Ill*-  « r«-t|tiic«-na«-u(?  aittl  (*r«adu%  | : lal« 
in  the  t«allt»utng  slid*** 

Table  I.  Product  slate  * commercial  plant 

Coal  Required  ”As  Received'*  18, S4l  tpd 

l*roducts 
Reformate 

DistUlate  44<Hi-n09"Fi 
Butane 

Propane,  LPC 
Total 

By  Products 
Sulfur  l.l  'D 

Ammonia  1 18.  ^ ST  'U 

Ifteh  t’tii  C^aN.  ^*1.  ' \fM>«  :d 

\ . Kt  » »\»  *MU  rv  AI  I > 1 !• 

An  •H'««m.tnic  study  d the  a.  iattitiu*r»  iai  olant, 
ii*i.Jted  as  d«- Scribed  prcvuausiy.  b^-en  comoleCed 
by  Ashtat«d. 

’’The  state  of  the  art  ' of  ca»al  Ti^ucfaction 
dictates  that  an  econon:tc  ev.^ian^^tiim  at  this  time 
be  of  a preliminary  nature,  fnit  :s,  our  evalua- 
tion ia»  -n  .1  "fact«»red'  -yp**  estimate*  Thi» 

typ*'  a’>tiiiaata'  ra*quires  materiais  and  t'oergy 
liaianca->  ^«n  xht-  :T«au  sh%‘et>,  prelin.inary  engi- 
neering, '^tzing  and  costing  of  maj  »r  equipment 
items  but  piping,  ^trua'tures,  instruments,  etc. 
are  taV  en  a>  a «a*rc«-ntage  f*i  the  bare  equipment 
CtK-'ts  and  thu>  arriving  at  a t<»tal  in>talled  capital 
cost* 

cH.r  itnm.irv  i#ifer«*>l  -*1  A-'hl.*nd  ha*»  lh«* 

r tf  I > >11  .iimI  o^ir  •*« 

1 1 • <tt I .iv*  ■ii.ifli-  t*ii  .1  pl.diiX  ••{•e r.ilitig  m 

thi^*  nio'fi* 

f»ttni  mid  prt*ie»ti  »n>  require  the 
pret».ir.iiioit  ••!  ! •*dule>  and  I tgure  .!  i>  a pha'^eH 

schedul**  l'»r  i.  i»mmerciai  d**veh*nmet»i  ft-e 

•al  r»roc«*s>.  The  prelin^tnary  and  cost 

c«»*mate  is  he;*ig  initiated  now  and  s.  ,*id  be 
completed  hy  lb**  t*nd  »>f  March  1“7'*,  Also, 
cr»n  urrently,  preliminary  >ite  seb-ciion  work  i> 
under  vvay  u tlh  p^rC*cular  eninhasis  i»n  Illt**ois 
ba>tri  r»’,**frv«*  . .•  n'ONsibIt*  ii*»*d  f«»r  the  I'iriit 


H-Coai  commercial  plant*  Ashland  is  actively 
seeking  out  partner^’  to  fom>  a c«msortiam  for 
industrial  support  of  the  commercial  project* 
Ittilial  environmental  work  is  Ik  ing  done  in  that 
the  scope  and  nature  of  work  reqvired  is  being 
planned  and  defined  leading  to  an  ei'^ronmentai 
assessment  which  is  required  for  an  impact 
statement.  Also  during  Phase  U pem:*t  require«> 
ments  will  be  determined  and  defined  so  *h»* 
action  plan  for  acq*aisttton  of  same  can  be  i*isti* 
gated. 


Phas**  II  <tarts  •%  t.^nttary  l’*Hn  w I-en cointnit- 

iiuiclt*  to  ,«f.«nt  «*n4:int‘«  ring.  M.tnt 

.*s*  td.irtt  ring, 

pr«*f».i r.*t«t>n  t*l  ft|uipnu-nt  -p*  i:t»  •iti*»n*s,  irviiar**- 
ti»M*  of  a constructn>n  bid  oackage,  and  selectitvi 
of  an  erection  crntraclor,  Knvir*jnm**nlai  >tudios 
wi  J be  c.*ntinued  through  the  first  hair  ot  ih» 
engineering  f^a:»e  culn;inat:ng  in  the  aopro\c^  oz' 
the  environmental  impact  stalcm«'ni  in  mid-l'^^l* 
Then  Pleases  II  and  II!  would  i*verlap  as  engi- 
neering would  extend  into  the  construe i:<»n  phai^e, 

l*has«*  lil  constructi«*n  u*«uld  '•tarl  o»:d- 
l**Hl  and  exten-.  *o  nud-l'*H4  t>  year^  •-  Ihi^ 
an  amhitiou<>  >ch«*dule  for  such  a Iar;:e  comn’.ex 
plant  and  wil!  require  meticulo.:s  r»:anning  to 
maiatain. 

A conci^ftC  sialex.ient  ■.*  v 'T*  wii!  be  oronared 
discu^  ing  in  detail  the  w.irk  Se  ae^  mni; 

? V th*'  « ftnstrat'ti*>n  » .iir.i*  I t.  A • 

« ti  '•**•**!  il*  il!  - 1 » * I*  - in» 

.1  t'ritii.il  Path  \!ia|el  •«  -i--*  t<-  .i--  * •-  or  ur«  - 

nient  and  «<«gt>tii  %an  im  !\  d tnd 

coordinated* 

I hi  -schedule  will  luf^e  all  • ' ite  a*  fivil:es 

from  -site  preparation  to  n*e.  hanical  c •n.tilotxor 
including  'milestone  whictt  are  min  rtant 
construction  goals  an»l  '\hi  i'.  \v:II  ev.ti aa* i' ’n 

i>l  trie  iir»*iect  ax  -r  sfani.  *'s  i*  atfainna  nf . 

Phase  IV  Will  i>e  x:,«  atui  *i*  rat:  n i 

" ^ RF3»RouuciBn.rry  of  thS 

(UMor'-'* 


IS.  18^  BHD 
i7.  r<*2  Bl-T) 
5.276  BPD 
5.4»*l  BPD 
4*^.  741  BPD 
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The  economic  projections  shown  ti«  TnMe  2 
Msnines  75  percent  debt*  25  percent  e«|uiix  cnpitnl* 
with  the  discounted  cnsh  fleer  rote  return  w 
e«|«ity  only.  The  interest  on  debt  is  taken  at  d.75 
percent  or  I percent  above  the  prime  interest  rote. 

The  operating  costs  are  determined  asinp  $20 
per  ton  for  coal  and  normal-eoa fine , nrocedyes  to 
arrive  at  a total  estimated  anunsJ  operating  cost. 

The  by  product  credits  takeii  ^ere  solfor  at 
$25  per  ton.  high  Bin  gas  at  $2  per  million  Btn*s. 
amLammooia  at  $1 10  per  too. 

The  projections  were  made  asing  constant 
1977  dollars  and  projected  current  dollars  for 
capital  determinatioiu 


Table  4.  Projected  inflatloa  rates 


Grate  Oa  Men 

IPtateEtVaftrasI 

Caal 

Price 

I9n-I919 

4.8% 

6.8% 

8.8% 

6.9% 

l58k*t5M 

7.8 

5.9 

5^9 

5.0 

1585-1589 

19.8 

4.9 

4.9 

1988*1998 

7.8 

4.9 

4.9 

1995-8885 

2.9 

hO 

lUO 

It  is  obvious  fr««ttt  the  abo%c  that  Ashland 
contends  that  oil  prii'S'S  will  begin  to  escalate 
•a»-«re  rapidly  than  either  ctial  prices  of  general 
inflaticn  in  I9S0  and  continue  at  a more  rapid 
inflatioo  roic  through  l9St.  Therefore, 
the  above  inflation  rates  to  ^ cual  bnsed  synfnsls 
plant  improves  the  economics  over  a constant 
dollar  case  as  was  indicated  in  th.*  tables. 


The  DCF  KOI  was  based  on  the  value  of 
products  listed  previously  corrected  for  cntilte- 
ments  which  gave  an  average  value  of  the  Uquid 
products  at  $16.50  per  barrel.  If  the  values  were 
not  corrrctrd  for  rntiflements  the  pi^aduct  values 
would  hr  $14.02  per  barrel. 

The  DCF  ROI  was  then  caVulafed  three  ways: 
first  using  constant  dollars.  ~ -co.-ily  inflated  to 
start-up  only,  and  thirdly  using  iw'*  '.ofiatiuo. 

Tanle  3 shows  the  identical  sets  of  numbers  on 
a 100  percect  equity  capital  base.  Obvioasly.  high 
debt  has  a prof<»^«nd  effect  on  DCF  ROf.. 

Table  2.  Commercial  plant 


Capital 

Total 

Debt 

Equitv 


Economic  Projections 

tovestmeuS  !9TT  Dollars  Current  Dollars 
502.7 

453.6  TOO.  2 

i;>.2  265.2 


VL  GOVERNiiCirr  SOPPOhT 

n ben  one  considers  the  co  aslant  dollar 
economics  which  are  marginal,  the  projected 
capital  intenslv«^M*ss  «tf  the  proposed  project  tvie 
must  conclude  that  development  by  the  induitrial 
community  without  ecooomir  incentives  f e.nr  the 
govenunent  are  unlikely.  In  lact«  action  vi'l  be 
reqi-ired  in  both  th*  ec^womic  sector  and  the 
enviroxvnental  ar«a  if  an  accelerated  schco^le  is 
to  be  m-tintaiaed. 

The  economir  incenti  . es  which  have  been 
Sttgge-^ted  include  guaranteed  non- recourse 
government  loans  with  x*arious  iodastrial  buy* 
back  provisions,  accelerated  ir**estnient  tav 
credits^  tax  credit  all-  srance  for  each  barrel  of 
prudttct.  government  grants  for  the  initia* 
development,  and  combinations  of  the  above.  It 
will  he  a*fcessary  in  any  event  to  require  suffi- 
cient funding  from  the  industrial  consortium  to 
indicate  tke:>^  commitment  to  die  success  of  tr.e 
-r«*oject. 


Equity  DCF  ROI 

Constant  Dollars  14.8% 

Inflated  to  Start-uo  17.  ^ 

Full  Inflation  31.8% 

Table  3.  Conwmercial  plant 

Economic  Projections 

Capital  Investment  |077  r ^ Current  PoHars 

Total  582. 6 896. 0 


meet  tn  schedule  »iut*in«*d  previ<Kisly. 
unreasonable  delays  must  be  cUmin-rted  from  the 
environmental  pr^tgram  which  is  on  che  critical 
path.  Obviously,  one  can  not  commit  to  construe 
tion  without  reasonable  assurance  that  the 
envit%.omentaI  impact  sf  tesnent  is  acceptable. 
Since  an  environmental  assessmen*  > required 
for  the  preparation  of  an  CIS.  any  unusual  delays 
wou!d  extend  the  schedule  because  of  time 
requiremet;t<  ft^r  baseline  data  and  oth«'r  time 
constraints  .nneic-nt  in  th«*  asse>:%frent  w tJ*  * 


Project  1X:F  K C H 
Constant  Dt»llar»:  9. 

Inflated  to  Start-up  10.5% 

Full  Inf latitm  I *>•  8% 

The  next  table  shows  th«*  inflation  rates  used 
in  the  preceding  ectinomic  analysis.  Making  such 
progntislit  atione  has  been  a precarimis  m cupation 
in  ri^cent  history  but  extended  forecasting  requires 
some  predictions  of  inflation  rates. 


VII.  SFMMAMY  AM>  TSltJNS 

1.  W *if*ve  at  Ashland  that  Cf»al  liquefac- 
tion development  in  the  Fnited  States  i:>  inevitable. 

2.  The  H-Coal  program  is  underway  miw  and 
should  be  acctderafed. 

% l\  e ar«*  now*  preparing  a formal  pro  al 
to  th»*  Department  «*f  Energy  for  M-Coal  ^ v -ifin- 
ment. 
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NOTE:  Thrs«  fig ttres  were  redrawn  from  the  origiaals  to  allow  larger 
lettering  for  legfoility  -Editor 
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H - Caa?  commercialisation  schedule 


Exxon  OOnOR  solvent  coll  LlQOEFJICTtOn  PROCESS 


N79-27618 

Exxon 


w.  R.  Bjiperly 
L.  C.  SwRbb*  Jr. 

J.  N.  T«iu:3toa 

RnsoMcii  and  Envineering  Ooopany 
Florhan  Park»  Men  Jersey 


EOS  PROCESS  DESCRIPTION 


Exxon  Research  and  Eogine-sriisg  is  de- 
veloping a donor  solvent  coal  liquefaction 
process  to  produce  loir-^soifnr  liquid  prod<- 
ucts  froB  wide  range  of  coals.  The 
prieary  goal  is  to  achieve  a state  of 
connercial  readiness  by  1982  through  an 
integrated  prograe  of  laboratory  and  engi- 
neering research  and  developnent  in  con- 
junction wi*^ii  operation  of  a 250  T/D  pilot 
plant.  This  presentation  will  discuss  the 
basis  :OK  devel^^'oent  project  and  the 

status  of  the  procrao. 

iirmxiiKVnki 

IZxxtNi  lias  InHVi  doiiut  on  coal 

• i«Hi  for  eleven  >*  »r?*.  Karly  in 

cne  prograsi  nany  difrerent  a|  | roaches  to 
liquefying  coal  %iere  explore*  and  testesd. 
The  goal  was  to  define  a process  that 
would  be  relia'  and  operable  on  taany 
different  kind  jf  coal»  and  that  %iottld 
have  a high  pr  oahility  for  successful 
develOfjBcnt.  by  late  1973  the  Exxon  Donor 
Solvent  CniS)  r roccss  was  defined  and 
early  in  1974  aggressive  research  and 
develoixuent  pr<  ^?ran  was  launched  to  bring 
the  EDS  procc*  to  conwercial  readiness. 
Since  Janui^r:  l*!78  the  project  has  been 

jointly  funded  by  Exxon*  the  Electric 
Power  Research  Institute*  Atlantic  Rich- 
field Cosg>any*  .Phillips  Petroleun  Conpany* 
and  Mie  v^.S.  Departoent  of  Energy. 

EDS  PROJECT  GOALS 

The  gcMl  €»•'  the  KDS  CfMl  I ion 

itrojt*c*l  IK  lo  tlt*v«*loi>  t ht*  , rcHn*ss  to  a 
state  ol  euawercial  readiness*  t .e.  * the 
tcMThnology  wilt  he  available  at  the  end  of 
the  project  to  design  and  build  a full- 
scale*  pioneer  comercial  plant  with  a 
reasonable  and  acceptable  level  of  risk. 
The  tern  **coinnercial  readiness”  has  broad 
inplications  and  for  a new  technology  such 
as  cvkil  I ifiiiefart  inn  cie|H*nds  on  «i  n>  fiber 
ol  faclors.  These  factors  incpido  Ihc 
nature  of  vhe  new  technology*  the  assess- 
ment of  alte.'nate  development  routes*  the 
technical  capability  of  the  organization 
that  will  design  the  pioneer  commercial 
plant*  the  level  of  risk  in  the  pioneer 
plant  that  is  acceptable  to  the  o%mer*  and 
the  incentive  for  early  comnercialization. 
The  ^valuation  of  these  factors*  ir  conbi- 
na*ricn  re  another*  will  determine 

* :c  r.  fo*  reaching  commercial 

''c  I'ar  technology - 


The  EOS  process  is  illustrated  schemat- 
ically in  Fig.  1.  The  feed  coal  is 
crushed*  dried*  and  slurried  with  hydroge- 
nated recycle  solvent  (the  donor  solvent I 
and  fed  to  the  liquefaction  reactor  in 
adnixture  with  gaseous  hydrogen.  The  re- 
actor design  is  relatively  sinple:  an 

upward  plus  flow  design  operating  mod- 
erate conditions  of  800-900*F  and  about 
2009  psi  total  pressure  The  reactor 
eftl-*ent  is  separate:!  hy  a series  of  con- 
ventional distillation  steps  into  a re- 
cyclo  solvent  depleted  of  its  donor 
hydrci4|m*  li«|hl  hy«lrfK-arlit»it  •i.iseK*  »“  i - 
IO00*F  distillate*  and  .■  Iw'.ivy  vatnittn 
bottoms  stream  eonlattiiiwi  I000*K*  I itjiiids. 
unconvertcHl  cmviI*  •itui  c-«kiI 

The  spent  rcHrycle  solvt^t  is  calalyt  i«*.il  ly 
hydrogenated  in  a conventional  f ixt*d  bc*cl 
catalytic  reactor.  The  light  hydrocarbon 
gases  are  steam  refomed  to  produce  the 
necessary  process  hydrogen. 

The  heavy  vacuum  bottoms  stream  is  fed 
to  a FLEX ICOK IMG*  unit  alon«f  with  air  anJ 
steam  to  produce  additional  distilli*'! 
liquid  products  and  a low  Btu  fuel  gas. 
This  fuel  gas  is  used  in  the  furnaces  re- 
quired to  operate  the  process.  PLEXICCK- 
IN?  rs  a cunwcrcial  petroleum  process  that 
employs  an  integrated  coking/gasification 
sequence  in  circulating  fluidized  beds. 

In  this  process > the  unit  is  operated  at 
low  pressure  ( ''3  psi)  and  intermediate 

tenpex'aturcs  (900-I.\30*F  in  the  coker  one! 
1500— 1800*K  in  the  <?-isifier).  Ilssc^nt  i illy 
all  ortianit*  ruiit-ri.il  m tht-  v.ietm^'  Itiilnms 
ft-tl  t * Kl.r.X  IO>K  I IK  refovt-ittl  .is  li«iii«l 

ptoduot  or  i*onlHist  ibl«-  «iases.  Kt-si«liial 
'.arbon  is  rep-etod  with  the  ash  from  the 
gasificr  fluidized  bed. 

The  EDS  process  has  a number  of  dis- 
tinc  t features.  The  process  steps  are 
based  on  demonstrated  petroleum  tu-chnology 
where  appl  ie.ihit-*  .ind  .ir«*  riaii.i«Ti'abl«-  .irul 
uncompl  icatf-c*  The-  rairirata  lyf  it*  I 
tion  and  catalytic  hydrogenat ion  stops  are 
separated.  As  a result  the  hydroaer^'tion 
catalyst  is  exposed  to  only  distillate 
coal  liquids.  This  results  in  very  low 
catalyst  deactivation  rates  and  also 
allows  direct  control  of  the  amount  of 
hydrogen  actually  added  tc  the  coal 
through  the  donor  solvent.  The  use  of  a 
properly  tailored  donor  solvent  h:,s  sub- 
stantial benefits  in  process  operability 
and  produc  - i i tv . 


• “Service  Mark“ 
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Distillation  to  sc|iaratc  lioucfaction 
products  is  the  oost  co*«t  effective  siethod 
and  provides  direct  control  over  the  prop- 
erties of  the  sef^rated  ^treaBS.  This 
control  is  of  critical  inportance  ^dien 
puBprnii  hiqh  viscosity  vacuum  bottoms 
streamB  to  tt^  rLCSICORINC  unit. 


EOS  PRODUCT  DISTRIBUTION 

.iroducts  from  liquefying  Illinois 
hituBuoous  coa'.  are  shorn  in  Fig.  2.  One 
ton  of  dry  bituminous  coal  will  yield  2.S 
barrels  of  liquid  products — 0.1  barrel  of 
LPG*  a barrel  of  naphtha  and  1.5  barrels 
of  fuel  oil.  These  yields  are  in  keeping 
with  the  constraint  of  carbon  balance  to 
produce  process  fuel  and  hydrogen.  The 
naphtha  is  a good  feedstock  for  gasoline 
production  and  the  fuel  oil  can  be  u ed  in 
stationary  turbines  for  peak  shaving  fen- 
eration of  electric  power  and  as  heatriig 
Oil  and  boiler  fuel.  The  process  also 
produces  78  pounds  of  sulfur,  12  pounds  of 
aemonia  and  223  pounds  of  ash  per  ton  of 
coal  feed. 

PROlIFCT  FEMVn*:S  nmXUlATED  S16D  PROGRMt 


TtH**  EDS  prelect  features  an  integrated 
R*0  program  involving  bench  scale  research 
ar«d  a number  of  pilot  plants  of  different 
sizes.  Fig.  3 illustrates  the  reproduci- 
bility of  the  Qa' ' Liquefaction  distil- 
late liquid  yields  (expressed  as  weight 
percent  of  dry  feed  coal)  is  plotted 
against  the  residence  time  of  the  slurry 
in  th^  liquefaction  reactor.  The  data  are 
for  Illinois  #6  coal  at  840*F  and  1500  psi 
hydrogen  partial  pressure.  Each  of  the 
data  points  represents  an  average  of  four 
24 -hour  bal«.nce  periods  of  steady-state 
operation  at  the  indicated  conditions  and 
with  material  balances  of  98  to  102%.  The 
sclid  line  represents  a least  squares  fit 
of  the  data  fiom  the  lOQ  pound  per  day 
pilot  plant.  Data  from  the  1 ton  per  day 
pilot  plant  agree  with  this  correlation. 
The  dashed  line  is  from  a liquefaction 
kinetic  model  based  on  different  levels 
of  reactivity  for  different  coal  raacerals 
tied  together  by  a network  of  coupled 
chemical  reactions.  The  agreeiaer.L  with 
the  experimental  data  is  e^.;ellent.  In 
addition  to  reprodurr:.g  these  data  for 
Illinois  coal  **wcy  well,  the  kinetic  model 
is  also  Valid  for  describing  the  liquefac- 
tion of  a Wyoming  subbitumlnour  coal, 
use  of  a kinetic  nodel  and  the  high  qt 
ity  of  confirmatory  data  obtained  froi*.  jo 
considerably  different  size  pilot  plants 
leads  to  a high  l«»vei  of  confidence  in 
predicting  che  ^ Ids  in  the  250  ton  per 
day  pilot  plant,  which  is  now  being  built. 


The  250  ton  per  day  pilot  plant  is  an 
important  part  of  the  irtegrated  program. 
The  size  of  the  pilot  was  minimized 

while  maintaining  consistency  with  commer- 
cial plant  scale-up  practices  in  the 
|ietrol*‘um  indiis-try.  Cokin«|  in  the  slurry 
r . ( li>w  if  i St  I I IniMftrt  .itui  Stability 


III  lilt’  C ' t a«’ t , atuL<aM)k  i iit| 


269 


and  entrainment  in  the  vacuum  distillation 
step  were  identified  as  critical  areas. 
Satisfying  engineeiing  scale-up  end  opera- 
bility criteria  for  these  areds  determined 
the  size  of  the  unit,  ^e  design  basis 
for  the  250  ton  per  da^  unit  hi.s  ^ een  con- 
firmed from  operations  of  the  me  ton  per 
day  pilot  plant  and  this  gives  us  added 
confidence  in  the  successful  operations  of 
the  larger  unit. 

Actual  operations  of  the  250  ton  per 
day  unit,  which  will  begin  in  late  1979, 
will  be  aimed  at  cenfirmi^  engineering 
scale-up  criteria,  determining  the  relia- 
bility of  the  preferred  operation  condi- 
tions, defining  oractical  operating 
limits  for  various  process  steps,  and 
determining  operating  procedures  in  criti- 
cal process  areas  to  aIlo»>-  smooth  start- 
ups, shutdowns,  and  transitions  from 
mode  of  operation  to  another.  To  achieve 
these  objectives,  the  unit  was  designed 
with  flexibility  to  accommodate  20  alter- 
nate modes  of  operation  such  as  different 
coal  feeds,  different  liquefaction  reactor 
oonf iquiations  and  different  coal  concen- 
trations. Analyses  of  the  250  ton  per  day 
pilot  plant  operations  will  provide  an 
important  part  of  the  basis  for  a commer- 
cial plant  design. 

PROJECT  STATUS 

The  present  status  of  the  CDS  project 
can  be  summarized  as  follows: 

(1)  The  feasibility  of  basic  process 
steps  has  been  confirmed  in  laboratory 
studies  in  which  over  30,000  hours  of 
pilot  unit  operation  have  been  logged. 
Liquefaction  conditions  for  Illinois  and 
Uyoming  coals  have  been  successfully  de- 
fined in  pilot  plants  prc<.essing  both 
100  pou.  ds  per  day  and  one  ton  per  day. 

In  addition,  the  liquefaction  conditions 
for  two  different  lignites  have  been  de- 
fined in  the  100  pound  per  lay  pilot 
plant.  These  studies  hc.ve  investigated 
variations  in  reactor  tenperature,  pres- 
sure, residence  time,  treat  gas  rates  and 
conposicicr,  and  solvent  composition. 

(2)  The  FLCXICOKING  process  stop  has 
been  successfully  operated  on  vacuum 
bottoms  from  Illinois  coal  in  a tvo  barrel 
per  day  pilot  ;-lant.  Operations  are  now 
in  progress  with  vacuum  bottoms  from 
Wyoming  coal.  This  scale  of  operations 
parallelo  studies  used  in  the  commercial 
development  o**  FLEXICOKIUG  for  petroleum 
residua. 


(3/  Flexibility  to  vary  the  prof  ict 
distributicn  by  changing  severity  in  the 
liquefaction  reactor  has  been  established. 
For  example,  the  ratio  of  C4  - 350®f  naph- 
tha to  350®F‘*‘  fuel  oil  has  been  varied 
from  0.3  to  1.3. 

14 ) Knginoor ing  studies  at  M t z i ng  ro- 
!in  I f j;  opf*t  .il  o'  1 hi’  i*ni*  t < m 

I lay  pi  l«il  I l.mi  h.iv't'  t’diir  i rnif’tl  i h«  <’i  ili- 


cal  design  b'»8«  5 fnr  the  2b0  ton  per  day 
pilot  plant. 


esi  Comprehensive  comercial  plane 
sti^y  designs^  involving  10  engineer  years 
of  effort,  for  Illinois  and  Wyoaiing  coals, 
have  been  completed*  These  studies  in<> 
cor^rated  the  latest  lat  »ratory  data  de* 
fini^  the  process  steps  and  included 
provisions  for  coal  preparation,  steam, 
fuel  qas  and  power  generation  ana  product 
r^^covery*  In  addition,  rarrelations  have 
been  developed  which  relate  process  rc*» 
suits  to  operating  conditions  and  economic 
models  have  been  developed  to  select  opti- 
mum plant  configuration  and  to  piodict 
coomerei.ii  plan!  cconcr.ies.  The  so  corre- 
lations and  models  all*jw  us  to  stuay  •’he 
effect  of  prv^ss  conditions  on  conoercial 
plant  investment  and  operating  c*'  <t* 

(6)  Product  utilization  studies  arc  in 
pru«trt»ss  Bo  del  i no  the  preferred  cower - 
cial  outlets  and  the  trade-offs,  if  ary, 
which  will  he  necessary  to  insure  effec- 
tive use.  This  work  has  primarily  focused 
on  end  use  testing,  incorporation  of  prod- 
uct into  existing  fuel  outlets,  and 
product  hydro^eating  at  different  condi- 
tions. The  coal  naphtha  is  'projected  to 
make  excellent  gasoline  €x#.*>onents  after 
catalytic  reforming,  and  the  to 

lOOOT  and  3S0*F'*‘  liquids  meet  current 
ASm  specifications  for  No.  4 and  No.  o 
fuel  «*i1s.  CoMbusI  ion  in  cniwm?r- 

cial  i>|ui|«ienl  has  bcHrn  encouragang  from 
fhe  stamlioint  of  the  completeness  of  fuel 
t-fimlNiKl  In  adtlit  t'^xisl  ing  |Mrl  ie- 

si  .iiHl.it  tls  mi*l  witiHnil 

MK*%*lt.i*t  I miHlil  iiMt  ioiu;  l«»  * lit*  . 


In  conclusion,  the  outlook  for  success- 
ful development  of  the  EDS  procc'ss  is 
excellent  and  small  commercial  plants 
r’ould  be  on-stream  in  the  late  1980*s, 
assuming  that  adequate  ccmmercial  incen- 
tives exist. 
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LIOUEFACriOM  LIQUID  VIBLO.  L8/100  LB  DRV  COM. 


Fig*  3*  Liguefactio.i  Liquid  Yields  Tor  Illinois  Coal 
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ABS^:?ACT 

Methanol  or  methyl  fuel  can  he  produced 
from  coal  using  today's  existing  technology 
at  prices  equa^  to  or  less  than  other 
synthetic  fuels  on  a cost  per  million  Btu 
basts. 

Si  lias  tlessir«ible  properties  from  envi* 
ronmcntal,  safety,  toxicity,  transportation, 
storage,  ease  of  burning,  and  retrofitting 
of  present  boilers. 

Its  use  as  a boiler  fuel  has  been  tested 
in  a public  utility  boiler  with  good  re- 
sults. Its  use  as  a turbine  fuel  has  been 
tested  successfully.  Automobiles  are 
coerating  successfully. 

It  can  be  made  in  great  quantities  frcxn 
do«ncstic  coal  or  lignite  sources,  providing 
vast  reserves,  and  be  a factor  in  this 
country *s  striving  for  self-sufficiency  in 
energy. 

Crushed  coal  >ay  be  slurried  in  methyl 
fuel  rather  than  v iter  and  piped  to  the 
us«nq  installation  from  the  mine-plant. 

1.  INTRODUmON 

The  intensity  ot  the  energy  and  inter- 
national balance  of  payments  crisis  6Uid  the 
need  for  more  pollution- free  forms  of  energy 
have  forced  attention  to  methods  of  pro- 
ducing synthetic  fuels  from  coa? . A number 
of  the  earlier  papers  have  discussed  tech- 
Aiology  in  various  stages  of  development 
rather  than  using  presently  available 
technology.  The  production  of  methyl  fuel 
or  fuel  methanol,  a mixture  princi- 

pally of  mawAancl  together  with  coproduced 
controllable  percentages  of  higher  alcohol 
by  gajification  of  coal  to  synthesis  gas 
followed  by  catalytic  conversion  to  methyl 
fuel,  is  one  of  the  most  promising  routes 
available  for  the  immediate  production  of 
a clean  synthetic  liquid  fue..  from  coal. 


Please  note  that  I have  a small  burner 
operating  on  methyl  fuel.  Note  the  clean- 
liness and  simplicity  of  burring. 

Listing  a set  of  criteria  to  which  a 
synthetic  fuel  should  conform  to  improve 
upon  today's  cnerc|y  and  environmental 
orobloms,  one  would  include  the  following: 

It  should  be  environmentally  clean 
burning  in  SO2#  NO^r  CO,  hydrocarbons 
and  particulates  emissions  and  produce 
no  ash  for  disposal. 

It  should  be  easy  to  transport,  store 
in  quantity  and  burn. 


It  should  not  pose  new  safety  hazards 
or  undue  toxic! ties. 

It  stould  be  burnable  with  only  minor 
boiler  retrofit  expense. 

It  should  be  flexible  so  as  to 
burned  in  toilers,  turbines,  auto- 
mobiles er  diesels. 

It  should  be  available  from  domestic 
sources  from  essentially  inexhaustible 
supplies  of  feedstock. 

It  should  be  available  in  quantity  at 
costs  equal  to  or  less  thrn  other 
synthetic  liquids  or  gases  on  a dollars 
per  million  Btu  basis. 

Finally,  its  te<dMiology  must  be  avail- 
able today,  not  awaiting  further  pilot 
plants,  demonstration  plants  and  other 
endless  hurdles  vdiich  seem  to  plague 
cLoer  synthetic  fuels  and  on  which 
inflation  keeps  taking  its  toll. 

If  one  applies  these  realistic  criteria 
to  a fuel,  then  one  may  conclude  that 
methanol,  methyl  fuel,  is  an  answer. 

A test  undertaken  by  Vulcan  Cincinnati, 
Inc.,  employees  which  involved  turbine 
si^pliers,  boiler  designers  and  burner 
manufacturers,  did  not  reveal  any  sub- 
stantive doubts  regr.rding  the  use  of 
methyl  fuel  as  a fuel  for  stationary 
power  facilities  and  gas  turbines. 


Major  utilities  we  had  spoken  with  had 
expressed  great  interest  in  obtaining  fuel 
at  the  projected  costs,  but  had  deferred 
firm  commitments  because  methanol  nad  not 
been  used  in  this  way  before.  Therefore, 
a small-scale  demonstration  test  of  meth- 
anol combustion  was  conducted  at  the 
facilities  of  Coen  Company,  Burlingame, 
California,  on  a boiler  test  stand  used 
for  fuel  and  burner  t : valuations . The  re- 
sults of  these  tests  are  given  in  Table  1. 

A larger  scale  demonstration  was  then 
carried  out  in  cooperation  with  a number 
of  utilities  and  other  companies,  incl^’^ing 
Southern  California  F-^'son,  Consolidate 
Edison  (Kew  *'ork),  Orleans  Public 
Service*  and  twenty- four  other  organ!  ;ations. 

A boiler  operated  by  Now  Orleaur  Public 
Service,  Inc.,  was  selected  for  the  demon- 
strait  ion.  This  unit  is  a Babcock  & Wilcox 
boiler  with  a 4.ated  capacity  of  425,000  lb/ 
hr  steam  and  a net  summer  capability  of 
4S  Mw.  It  is  a balanced  draft  boiler  with 
flue  gas  bypass  for  control  of  superheat 
and  is  e'luipped  with  six  burners. 
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Table  !•  Methanol  C(»npared  Natural  Gas  and  No.  6 Oil 


Methcinol 

Natural 

Gas 

No.  6(1 

Iib  Fuel/MM  Btu 

102 

42 

54 

Lb  Stoic  Air/MM  Btu 

686 

723 

756 

Lb  Flue  Gas/)ft.  Btu 

788 

765 

760 

NQx  Emissicm/Equivalent  FIm  Gas 

25-50 

“ 30-200 

350 

Methyl  fuel  firinr  of  the  belter  re** 
^ired  only  that  a centrifugal  be 

installed  in  parallel  with  the  e&%sting 
punps,  with  a recirculating  line  £rom 
discharge  t^  suction  for  start*«ip.  No 
other  changes  were  made  except  to  change 
nozzle  tJps  to  fiaW*3  85  degree  Y-type. 

Fuel  oil  runs  of  the  test  series  were 
conducted  using  the  mechanical  aconizing 
oil  burners  normally  used.  At  any  load, 
a dirty  stack  occurred  when  the  excess  air 
was  below  25  percent.  Gas  tests  were  made 
with  existing  burner  rings,  oil  and  gas 
runs  were  made  with  l*^ads  and  excess  4ir 
levels  corresponding  to  the  methanol  runs. 

Methanol  was  tested  at  two  excess  ai., 
levels  and  at  load  levels  of  100,  75,  and 
50  percent.  Two  blends  containing  higher 
alcqhols  were  used  successfully. 

With  r e Y-type  tips  the  appearoUice  of 
the  meti««^iol  flame  was  similar  to  a natural 
gas  flame,  except  that  the  blue  was  not  as 
bright.  The  rosette  at  the  turner  tip  was 
clearly  visible.  Cright  sparklers  noted 
at  the  flame  intersections  disappeared 
quickly  and  did  not  float  ir  the  furnace. 
The  furnace  was  clear  at  all  times. 

Soot  deposits  from  oil  firing  were 
burned  off  by  the  methanol. 

Ore  methanol  run  was  maue  to  establish 
the  excess  air  level  at  which  CO  would  br 
excessive.  At  11.1  percent  excess  air, 
the  CO  concentration  was  750  parts/million. 
All  other  methanol  runs  were  with  CO  con- 
centrations less  than  100  parts/million. 
Generally « the  CO  concentration  for  the 
methanol  tests  was  less  than  that  observed 
for  the  oil  and  gas  tests. 

No  particulates  were  observed  coming 
from  the  stack  at  any  time.  Figure  1 shows 
NOx  fornd  in  the  flue  gas  was  lass  than 
detected  from  natural  gas  and  much  less 
them  from  oil  cor^usMon.  Th  figure 
presents  emission  data  on  • NC;  . 

Ib/mililon  Btu  heat  release  Vf  unit 
load  Mw.  Spot  analyses  fo:  al.ai  <»:&, 
organic  :c ids«  and  hydrocarbon  / licated 
that  thei.w  were  negligible  quantities  of 
these  materials.  Since  there  is  no  sulfur 
in  methanol  there  were  no  SO2  emissions. 


The  Manufacturing  Chemist *s  Bulletin 
for  methanol  was  studied  by  operating 
personnel.  The  methaii.^1  was  aandled  just 
as  other  fuels. 

The  results  of  these  tes  .lowed  that 
methanol  may  be  used  as  a b.ise  fuel  or 
supplemental  fuel,  depending  on  the  o^c^r- 
all  economi<'*s  and  emission  requirements  of 
the  system. 

For  boilers  equipped  with  gas  and  oil 
burners,  the  oil  burner  modifications  are 
relatively  simple*  In  general,  any  type 
of  liquid  fuel  burner  may  be  adapted  to 
use  methanol. 

If  methanol  is  used  as  sc*^plemental 
fuel,  a dual  supply  system  tw  the  burners 
would  be  advantageous  if  rapid  changeover 
is  required,  and  essential  if  oil  and 
methanol  are  to  be  fired  simultaneously* 
Simultaneous  use  with  oil  in  designated 
burners  would  average  down  the  level  of 
pollutants  from  oil  firing. 


Use  of  methanol  as  a turbine  fuel  also 
has  considerable  merit,  '^ulcan  Cincinnati, 
Inc. , has  collaborated  with  the  General 
Electric  Company  Cas  Turbine  Division  in 
the  successful  demonstration  of  methanol  * 
combustion  in  a turbine  combustor. 


The  principal  results  were; 

1.  All  the  physical  combustion  character- 
istics such  ds  ignition,  i.^^gh  and  low 
flow  blowout,  temperature  distribution, 
were  within  standaro  operating  limits. 

2.  Measured  NOx  emi^'^^ions  were  quite  low, 
being  approximati..ly  40  percent  of  the 
levels  actiieved  on  No.  2 distillate. 

3.  Preliminazy  estimates  showed  a possible 
6 pe^^cenr  increase  in  output  relativ3  to 
a No.  2 distillate  fueled  mac«*r:e.  I'ub- 
sequent  work  publ'shed  hy  Mr.  P.  M.  Jarvis 
of  General  Electric  Turbine  Division  and 
by  f!r.  R.  0.  Klapatch  of  United  Tech- 
nologies leads  to  similar  conclusions. 

Methanol  qualifies  as  a fuel  for  both 

int .^rmodiate  rnd  peaking  load  in  turbines. 
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An  iioportant  virtue  of  aetliyl  fuel  is 
fact  that  it  can  be  piped#  shipped# 
transf«?rred#  and  stored  trithin  the  speci** 
fications  now  provided  for  a ouster  of 
other  Irquxd  fuels.  The  storo9e  tanks# 
piping  systesks#  loading  and  off-loading 
equipaent  end  tankers  regularly  used  for 
petroletm  can  also  be  used  for  nethanol. 

It  is  significant  that  accidental 
spills  of  nethanol  ir  harbors  or  offshore 
would  be  of  no  serious  consequences#  and 
would  present  :to  fire  or  environnental 
hazards  because  of  the  rapid  diffusion  and 
conplete  niscibility  and  biodegzadability 
of  nethanol  in  sea  water. 

1 will  spill  sone  nethyl  fuel  into 
w.*\ter  so  you  nay  observe  the  :#olubility 
after  the  *>nel  discussion. 

This  nrr  a it  by  far  tbe  nost  desirable 
source  of  energy  to  transport  to  neet  both 
* energy  and  pollution  problems  affecting 
. .ny  areas  of  the  world. 

In  regard  to  toxicit\  Andrew  floriarity# 
M.D.  # in  his  paper  given  on  "Toxicological 
Aspects  of  Alcohol  Fuel  Utilization#*  pres- 
ents the  conclusion#  and  I quote#  that  *all 
available  infomation  to  date  indicates 
that  Uie  bionedical  and  environnental 
issues  associated  with  the  use  of  alcohol 
fuels  are  not  critical. . .in  fact  the  rel- 
ative impact  is  clearly  less  than  gasoline.* 

Ills  pa|»er  was  one  given  at  the  Senrond 
Annual  International  Symposium  on  Alcohol 
Fuel  Technology  held  in  Molfsburg#  Germany# 
in  November  1977#  sponsored  in  part  by 
Volkswagen  and  the  German  Federal  Ministry 
for  Research  a Tschnology.  A compendiw 
of  all  papers  presented  at  that  symposium 
is  here  in  my  possession  and  available  for 
your  review.  Europe  and  Japan  appear  to  be 
ahead  of  this  country  in  giving  proper 
attention  to  methanol  as  a fuel  perhaps 
since  it  was  used  successfully  in  Europe 
during  World  War  II. 

As  to  the  manufacture  of  methanol# 
commercial  grade  product  is  and  has  been 
manufactured  here  in  California  at  Hercules# 
north  of  San  Francisco#  for  many  years# 
using  Vulcan  Cincinnati#  Inc.#  technology.* 

Methyl  fuel  produced  from  coal#  or  pre- 
f«*ribly  the  low  grade  lignite  available  in 
almost  limitless  quantities  at  relatively 
modest  cos.t  since  its  current  uses  arc  so 
limited#  provides  an  ideal  source  of  hydro- 
carbons for  conversion  to  methanol. 


* More  recent  private  communication  with 
the  plant  personnel  in  the  Hercules 
California  plant  indicates  that  due  to 
the  high  cost  of  purchased  gas  used  as 
the  raw  material#  the  methanol#  ammonia 
and  urea  plants  have  all  been  shut  down 
and  the  overall  plant  closed.  This  makes 
even  more  tangible  the  need  of  coal 
energy  and  raw  material  sources  for 

California. 


With  the  Vttlcao  Cinciimati#  Inc.#  pro* 
oes8  for  methanol  the  only  commercially 
proven  American  owned  technology  known  te 
US#  only  the  clean  f«iel  would  enter  Cali- 
fornia from  other  States#  to  be  used  in 
boilers#  turbines#  automobiles  and  diesels. 
Impurities#  ash#  pollutants  such  as  sulfur 
would  remain  at  the  mine-mouth  plant  for 
land  reclamation  and  for  sale  of  valuable 
by-products. 

A new  catalyst  under  development  by 
Vulcan  and  presented  in  a paper  at  the 
Molfsburg#  Germany#  seminar  is  designed 
to  produce  directly  the  blend  of  higher 
alcohols  and  methanol.  Me  would  see  thi^ 
as  a significant  breakthrough  in  methyl 
fuel  technology. 

TO  serve  as  the  focus  for  a preliminary 
econosac  evaluation#  Vulcan  technology# 
from  tdiich  seven  methanol  plants#  including 
the  largest  plant#  have  been  built#  has 
developed  a prelimxnary  process  design 
based  on  5#000  ton  modules  to  produce 
25#000  short  tons  per  day  of  rethyl  fuel 
from  a plant  at  a lignite  sujie-moath  site 
amking  use  of  technology  whi^  ttas  been 
reduced  to  commercial  practice. 

The  total  plant  cost  has  beet  estimated 
to  be  about  $600  million  in  1976  dollars. 

The  methyl  fuel  selling  price  has  been 
determined  for  each  of  three  cases  of  lig- 
nite costing  $6#  $7  and  $8  per  ton#  and# 
on  condition  that  all  the  utilities  are 
supplied  by  the  methyl  fuel  plant  at  no 
cost.  Purchased  oxygen  is  estimated  at 
810  per  ton. 

It  is  anticipated  that  methanol  product 
could  be  sold  at  about  $3  per  million  Btu*s# 
depending  on  required  return  on  investment 
and  financing.  Fuel  grade  methanol  can  be 
competitive  at  today *s  prices  with  alter- 
native fuels  as  a source  of  ener^  even 
without  credit  for  sales  or  utilization  of 
any  of  the  many  by-products  that  exist. 

1 have  several  copies  of  an  Executive 
Abstract  on  fuel  grade  methanol  from  lig- 
nite which  you  might  want  to  review.  A 
brief  review  of  the  executive  summary  of 
the  recent  Department  of  Energy  "Conceptual 
Design  of  a Coal  to  Methanol  Commercial 
Plant#"  leads  to  similar  conclusion  by  our 
company  of  anticipated  cost  of  methanol 
produced. 

The  block  I low  diagram#  Figun-  2# 
depicts  the  major  process  steps  of  methyl 
fuel  production. 

1.  Lignite  Preparation 

Lignite  is  conveyed#  stored#  crushed  and 
then  ground  to  a fine  particle  size  suitable 
for  feed  to  the  gasifier. 

2.  Lignite  Gasification 

The  pulverized  lignite  is  reacted  with 
steam  and  oxygen  at  optimized  temperature 
and  pressure  in  the  gasifier  to  produce  a 
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crate  cyiitiiwic  gte*  Af^ct  Heat  recovery, 
the  Crete  900  is  qeandi-cooied  and  acretobsd 
frae  of  aali  and  oarboii  fiarcicles. 

3.  SHI  ft  Oenversiion 

tHe  gasifier  effltwit  9ns  is  sM.ftad  to 
an  s|Bpcopriate  82  CO  ratio  in  a cHift 
converter,  tlie  9ns  free  tHe  converter 
flows  in  seccession  throng  Heat  excliange*:^ 

4.  Acid  Gas  ffic^val 

Both  hydrogen  sulfide  and  carbon  dioxide 
in  the  shift  converter  effluent  are  renoved 
in  this  section. 

b.  Methyl  Fuel  Synthesis 

Methyl  fuel  is  produced  by  the  catalytic 
reaction  of  carbon  ■onoacide  and  hydrogen 
at  optinised  tenperature  and  pressure  in 
the  reactor  using  specialised  catalysts. 

The  reactor  effluent  is  cooled  and  netl^l 
fuel  product  is  condensed  and  separated. 

6.  Air  Separation  Iby  others) 

The  air  separation  process  Is  the 
typical  lov  pressure  cycl«.  orocess  «diich  is 
cowmorclally  available  tu^ay. 

7.  Sulfur  Recovery 

Eleeentary  sulfur  is  recovered  fron  the 
acid-gas  stream  containing  mainly  cart>on 
dioxide  and  hydrogen  sulfide  in  this 
section. 

Throughout  the  design  concept  of  the 
plant,  recognition  of  water  shortages 
would  be  maintained.  Cooling  water  usage 
would  be  minimised  through  closed  cooling 
loops  and  through  air-cooled  heat  exc  anger. 
Low  guality  water  would  be  utilized  in  the 
gasxfier. 

Mention  has  been  made  in  earlier  papers 
on  the  slurrying  of  crushed  coal  in  water 
and  then  pumping  the  mixture  by  pipeline 
to  California. 

A better  solution  may  be  to  slurry  coal 
in  methanol  produced  at  the  mine-mnuth, 
rather  than  in  water. 
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Vhe  procedure  would  elimxnato  the  need 
of  pumping  vast  amounts  of  scarce  water 
from  the  ar^’d  mine  areas,  %iould  eliminate 
costly  coal-water  separation  and  drying  at 
the  point  of  usage,  %rculd  produce  an  easier 
to  burn  fuel  and  would  reduce  S02*  and 

ash  effluents  from  the  boiler. 

1 %iould  be  pleased  to  discuss  the  subject 
further  with  you. 

Thank  you  for  your  attention  and  interest. 
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SESSION  IX:  COAL  TEaOKHjOCY  - LigUEFACTfON 


Session  Cochnlraen:  Roland  Beck  (ODE) 

John  Kalvinskas  (JPL) 

Speakers:  Bob  llaniltcm  (DOE) 

Oeorge  Chenoiieth  ((^uK  Mineral  Kostn.rces) 
Ui Ilian  Voss  (Ashland  Oil) 

Larry  Swabb  (Exxon) 

Don  Miller  (Vulcan  Cincinnati  Ine.) 


OPtH  DISCUSSION  SV  AUINDIIS 


TEH  FU  YEN 

1 am  from  the  Energy  Resource  and  University  of  Southern 
California*  The  distinguished  panelistsre.il  I y did  their 
best  to  describe  their  own  prenress^  but  l*n  a little  bit 
perplexed*  In  China  %#e  have  a saying  that*  *%)ur  own  saying 
is  the  bes  but  as  far  as  wives*  other  pi^ople*s  are  the 
best  - and  not  ny  own***  1 hope  you  can  bt*ar  this  In  nlnd 
for  liquefaction  of  coal*  tdiat  is  tlu^  best  for  CZalifornia* 
and  remember  now*  it*s  not  for  any  other  state.  I have  a 
suggestion  and  l*d  like  to  see  what  your  reaction  is. 

LARRY  SUABB 

You  asked  several  very  dlff^jult  questions*  1 do  not  kmtw 
of  any  liquefaction  process  Lo  .separate  hydrogen  rich  and 
hydrogen-poor  fractions  of  coal.  Pyrolysis  plus  gasification 
is  the  closest  to  achieving  the  <^'uels  you  describe*  In  the 
last  panel*  one  of  the  gasifiers  described*  was  a two  stage 
gasifier  including  pyrolysis  and  gasification*  Tliis  type 
of  process  may  have  some  commercial  promise*  1 *d  like  to 
point  out  through  that  the  pyrolysis  liquid  have  much  poorer 
quality  than  the  liquid  from  direct  hydrol  iquef.ict  ion  in  the 
processes  described  on  this  panel*  This  is  because  we  are 
adding  more  hydrogen  and  obtaining  a lighter  product  similar 
CO  a light  crude  oil*  This  difference  in  q ial  ily  also  means 
a difference  in  cost*  It  costs  mure  Co  add  hydrogen  in  a 
direct  liquefaction  process  than  it  does  to  pyrolysis  coal 
and  collect  the  poor  quality  liquids  overlie.id* 


I rail*!  rt*.illy  .icItlrt^SH  Iho  4|iK*sti«»n  of  what  *s  best  for 
California.  In  the  introduction  Roland  Beck  wntloned  that 
there  are  a few  cars  around  :hat  do  need  fuel.  1 really 
have  not  addressed*  in  ay  own  aind*  the  question  of  actually 
locating  a liquefaction  plant  in  California.  I*a  not  sure 
this  is  really  necessary. 

DUNNA  PIVIROTTO 

I |ust  had  soai«  short  quickies.  It  looks  like  Hr.  Voss  has 
left.  Did  anyone  kn«iw  the  units  of  his  cost  figures.  He  had 
capital  cost  «»f  $582  and  $896. 

JOHN  KALVINSKAS 

I chink  they  were  per  aillion  BTU.  They  were  capital  costs* 

Billions  of  dollars  for  aillion/BTUs. 

UUNNA  PIVIROTTO 

For  Nr.  Chenoweth*  do  you  have  any  cost  projections  for  your 
princess?  Alst«  wIh^ii  do  you  lK*lievc  that  it  will  become  coaraerclal* 
what*s  your  tiae  frame? 

CEORGE  CHENOWETH 

For  the  6000  ton  per  day  demonstration  plant*  we're  estiaating 
!>oii»where  between  430  to  500  million  dollars.  The  present 
schedule  would  be  for  that  plant  to  be  operational  probably 
in  early  *83.  It  used  to  be  aid  *82*  but  now  its  early  '83.  The 
conmiercial  30,000  ton  per  day  plant  would  probably  be  on  the  order 
of  1.5  to  2 billion  in  1977  dollars.  Again*  we're  projecting  costs 
in  tin*  order  >1  $>.50  to  $4.00  per  million  BTUs  in  the  conoDercial 
unit. 

DONNA  PIVIROTTO 

Finally*  on  the  donor  solvent  process*  do  you  have  any  cost  figures? 
LARRY  SWABB 

Projected  costs  are  often  misleading.  I would  advise  you  not  to 
depend  too  heavily  upon  wliat  you  hear  or  read*  about  what  the  projected 


costs  are  going  tj  bo  S»  10  or  15  years  from  iiuw* 

Generally » indirect  coal  liquefaction  oil  processes  are 
doing  the  saaie  Job  technically,  and  the  costs  are  going  to 
be  about  the  same.  There  is  not  a whole  lot  of  difference. 
Actually  in  our  cost  studies  we  would  estiaate  higher  costs 
than  any  colleague  here  has  quoted.  However,  costs  are  very 
dependent  upon  the  basis  used,  such  as  the  location,  the 
coals,  or  tdiat  have  you.  I think  it  is  best  to  consider 
that  the  costs  are  all  about  the  sane  wtieii  doing  the  saBie 
liquefaction  job. 

RICK  FLAGEN 

On  both  the  SRC  process  and  the  Exxon  process,  the  nunbers 
that  were  presented  suggested  that,  at  nost,  1/4  to  1/3  of 
the  organic  nitrogen  is  resK>vcd  fron  the  fuel.  This  leaves 
a liquefied  coal  fuel  which  contains  on  the  order  of  I percent 
or  iBore  nitrogen  by  weight,  which  is  very  high  compared  to 
currently  used  liquid  fuels. 

Do  you  have  any  comments  on  «diat*s  going  to  be  required 
in  the  way  of  emission  control  for  nitric  oxide  fro*  burning 
these  fuels. 

LARRY  SHARE 

I can  talk  about  that  a iitr.le.  You*re  right  that  the  nitrogen 
is  high;  its  on  the  ord^r  of  about  I percent  in  the  350^* 
fuel  oil  fraction.  It  can  be  reduced  by  hydrotreating  the  liquid 
product*  This  treating  will  produce  products  meeting  present 
day  standards,  but  future  products  are  probably  going  to  be 
another  matter.  I believe  a tradeoff  will  be  needed  with  regard 
to  the  degree  of  hydrotreating,  the  kind  of  combustion  control 
used  and  the  future  standards*  These  tradeoffs  will  be  needed 
in  order  co  use  the  coal  liquids.  In  somt*  of  our  studies,  we 
have  achieved  about  30%  reduction  of  nitrogen  in  the  fuel  oil 
fraction  by  using  conventional  hydrotreating  techniques. 


HARK  ZIKKlKt: 


I am  froB  the  California  Energy  Coottission.  These  fuels 
are  described  as  a low  sulphur^  but  I*a  wondering  idiether 
they  are  low  enough  to  use  then  in  California  for  power 
plant  use  without  using  st^rubbers.  Speaking  specifically, 
for  SRC  process,  we  were  quoted  figures  of  .752  sulphur  for 
SRC  1 and  .*!5  for  SRC  2.  That  is  low  for  eastern  coals, 
but  not  very  low  for  western  coals.  I was  wondering  if 
there  was  any  experience  In  treating  western  coals  with 
the  SRC  process,  and  then  how  low  the  sulphur  contents 
nigh:  be. 

GEORGE  CIIENOWETH 

No,  up  to  this  tine  we  have  only  basically  worked  on  the 
eastern  coals.  That's  what  the  original  process  was  developed 
for.  Quito  frankly,  the  process  would  require  some  modifications 
to  successfully  process  the  western  coals. 


HARK  ZIERING 


VAmld  these  be  very  expensive  modifications  and  not  worth 
considering  for  California  or  would  these  be  within  some 
reasona  bl e cos  t ra nge . 


GEORGE  CIIENOWETH 


1 think  it  would  be  reasonable  but  we  would  have  to  make  some 
changes. 


RICHARD  DIEHL 

I am  from  the  Aeri>ict  Energy  Conversion  Company.  Most  of  us  who 
are  working  in  the  coal  arena  are  famllar  with  the  questions 
related  to  the  report  that  was  issued  by  DOE  on  methanol  and 
prices. 

Realizing  that  we  have  to  put  on  a crystal  ball  at  times,  and 
really  take  guestimates,  c.:n  we  get  some  guestlroates  in  1985 
dollars  as  to  cost  |K*r  million  BTd  of  the  synfuels,  particularly 
the  synoils  versus  methanol? 

Jts\ 


LARRY  SWABB 

1 don't  have  a cost  for  liquefaction  versus  Si^tlianol*  Aiv^in, 

I suggest  being  very  careful  about  projecting  costs.  To  oake 
nethanol  fron  coal  requires  first  gasifying  the  coat  and  then 
synthesizing  the  nethanol*  Our  studies  show  *^hat  gasifying 
coal  is  the  sane«  or  at  least*  slightly  lower  In  cost  than 
liquefying  coal.  Therefore*  the  cost  of  nethanol  will  be 
in  the  same  order  of  magnitude  as  coal  liquid. 

RICHARD  DIEHL 

If  I could  make  Just  one  connent  there.  I was  under  the  impression 
that  there  was  a EPRl  study  done  on  gasifiers  that  Indicatcni  that 
there  was  significant  difference  cost  based  on  gasifier  used. 

DON  HILLER 

I think  that  would  probably  be  true.  I'm  not  familiar  with  the 
report*  but  don't  think  there  is  any  question  that  the  higher 
pressure  gasifier  you  use  the  more  efficient  the  process  would 
be*  since  methanol  synthesis  is  carried  out  at  elevated  pressure. 

I would  volunteer  chat*  we*as  a criteria  in  looking  for  the 
ideal  gasifier*  would  select  one  that*  first  of  all*  used  oxygen 
rather  than  air  and  second  of  all,  use  one  that  is  capable  of 
higher  pressure*  and  third*  one  which  had  a means  of  adding 
coal  into  the  gasifier  at  high  pressures.  Clearly*  we  could 
add  pure  coal  then*  with  some  water*  but  we  need  some  means  of 
preparing  a molten  or  liquid  material  wliiidi  could  he  pumped. 

That  is  one  of  the  reasons  we  were  Interested  In  the  del  Propulsion 
Laboratory  coal  pump;  because  It  is  a means  of  injecting  the 
material*  in  a concentrated  form*  into  a high  pressure  system. 

As  far  as  the  methanol  versus  the  other  liquefaction  type  processes 
is  concerned*  one  of  the  differences  is  that  there  is  no  methanalion 
step  in  methanol  manufacture.  That  is  very  significant.  As  a shif^ 
conversion*  it  stays  as  a synthesis  gas  composition  of  CO  and 
hydrogen  during  its  period  of  reactivity  in  the  reactor.  We  believe 
that's  basica. ly  inherently  less  costly  than  going  through  some  of 
the  steps  that  we  see  on  some  of  the  liquefaction  process. 


HOB  JIIIJAN 


1 .‘im  with  thf  Califcirnin  Energy  Coamission.  1 have  two 
qui^stfons  that  I'd  like  to  ask  from  each  of  the  panelists. 

(Hh*  is,  what  would  be  the  op|H>rtuii i Ly  for  cogeneration  of 
electricity  with  these  processes,  and  the  second  is  wliat  are 
the  watc^r  requirements  for  the  processes? 

UVRRY  SUABB 

i don't  see  much  opportunity  in  cogeneration  with  the  liquefaction 
process.  I'm  not  sure  wliat  you  had  in  mind*  The  type  of  process 
tluit  wi«  are  designing  is  on  the  basis  of  a stand  alone  process, 
wlH*re  it  generates  its  i>wii  hydrogen,  and  its  own  fuel.  So  there 
is  nothing  left  over,  as  far  as  fuel  is  required,  for  generating 
electricity. 

ROB  JULIAN 

I'm  referring  to  waste  heat,  is  there  any  waste  here  that  is 
recaptured? 

REPRODUCIBlI.rrY  OF  THE 
I.ARRY  suABB  ORIGIN A^  PAGE  IS  POOR 

We  use  every  thing  |Hisslble,  in  order  to  maximize  the  efficiency 
€»f  the  process.  We  only  reject  h»w  level  heat,  so  there  is 
really  no  liigli  level  beat  available. 

You  asked  about  water.  ‘Fhe  design  for  a 60,000  barrel  a day 
plant,  wliich  is  the  basis  for  our  study  design,  uses  about  3,000 
gallons  per  minute  to  make  up  water,  that's  8000  acre  feet  per  year. 
We  have  done  some  studies  to  see  what  might  be  done  to  reduce  that 
to  the  minimum.  Tt.is  goes  down  to  about  3000,  but  that  costs  you 
in  an  investment  and  whether  you  would  actually  do  this  on  a plant 
or  not,  depends  upon  the  tradeoffs  or  the  economics. 

(;kor^;k  ckknowktii 

At  our  planiiiHi  SK(*  I I demonstration  plant  site,  we  believe  there 
is  going  to  be  limited  supply  ot  water  available,  and  we  are 
intending  to  build  a plant,  using  substantial  amounts of  air  cooling. 
We  are  planninj;  lo  use  around  6000  gallons  per  minute  of  makeup 
water  for  tl)e  6000  tons  a day  unit  and  we  are  projecting  more  use 
of  aerial  ei>»>lerw  in  the  commercial  plant  and  the  usage  there,  would 


be  20»000  gal  p.m.  As  far  as  electrical  general  ion « 1 think 
that  there  is  all  kinds  of  flexibility  with  any  of  these  3 
processes » it  all  depends  on  where  you  can  make  the  most  money* 
which  product  you  would  make.  You  could  even  combine  methanol 
production  with  some  of  the  waste  organic  streams  from  either 
of  the  three  processes* 

DON  MILLER 

1 would  think  our  water  requirements  would  be  relatively  similar* 
Ife  would  minimize  its  use  through  air  cooled  heat  exchangers. 

Ue*  of  course*  depending  on  the  type  of  gasifier  used*  may  have 
more  than  the  stoichiometric  amount  of  water  in  the  gasification 
step  that  would  inherently  try  to  recover  and  reuse  as  much  as 
possible*  That  water  would  not  have  to  be  high  grade  water*  1 
want  to  stress  that* 
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SESSION  X 


ECONOMICS  OF  COAL  USE  FOR  CAUFORNIA 


LIFE -CYCLE  COSTS  OF  UTILIZING  COAL  IN  CALIFORNIA 


Charles  E.  Mann 

Energy  and  Environmental  Analysis*  Dae. 


Costs  o£  coal  delivered  to  utilities  are  dis- 
cussed briefly*  and  reference  is  ntade  to  previous 
studies  of  the  economics  of  coal  vs.  nuclear 
generation.  Coal  is  seen  to  be  within  the  realm 
of  economic  feasibility.  Total  capital  and  fuel 


costs  of  using  coal  in  industrial  oilers  in  typical 
oltuations  in  California  are  compared*  A dis- 
counted cash  flow  analysis  of  fuel  and  capital 
costs  shows  that  coal  may  be  economical  com- 
pared to  oil  in  new  boilers  in  some  case.3* 


NOTE:  The  complete  paper  was  not  available  at  the  time  of  p^iblication. 
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INCENTIVES  STBATBGY  FOR  INCREASING 
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By 

Russell  Bardos 
II  *S*  Department  of  Energy 

Presented  at  tbe 

Confer^ice  on  Coal  Use  for  California 
Hay  1978 

Pasadena,  California 


INCENTIVES  STRATEGY  FOR  INCREASING  COAL 
USB  FOR  CALIFORNIA 

First,  I irould  like  to  express  my  thanks  to 
Hr*  Nakamura  for  inviting  me  to  participate  in  the 
conference*  I munt  admit  it  takes  little  coaxing 
for  me  to  talk  on  the  subject  of  coal  utilization* 
Uhen  the  meeting  place  is  in  California,  as  veil, 
no  coaxing  or  additional  incentives  are  necessary* 

You  have  heard  other  speakers  talk  about  the 
opportunities  for  coal  use  in  California  as  an 
alternative  energy  source*  You  have  also  heard 
presentations  on  the  status  of  the  vc*.xous  coal 
t^hnolc^ier^,  as  well  as  the  eaviroa&ent<i  effects 
of  these  coal  technologies*  Thus,  you  are  aware 
that  there  is  a severe  need  for  alternative  energy 
sources,  and  that  coal  and  coal  technologies  could 
have  a potential  role  to  play  to  help  fill  that 
need  in  California^  It's  quite  apparent  that 
indt*  try  and  the  utility  companies  have  not  been 
standing  In  line  to  install  these  coal-derived 
sources  of  energy*  Uhy  havener  coal  and  coal- 
derived  fuels  been  utilized  in  California?  If 
coal  does  have  a role  to  play  in  helping  Cali- 
fornia satisfy  its  future  energy  needs,  what 
incentives  can  help  bring  this  about?  The  ques- 
tion of  what  incentives  strategy,  if  any,  sho  tld 
be  utilized  is  the  subject  I have  been  asn.'^d  to 
discuss* 

Figure  1 Outline  of  Presentation 

To  do  this,  I will  first  very  briefly  review 
the  coal  technologies  which  ^re»  or  which  may  be, 
available  for  use  indicating  their  potential  appli- 
cations* 1 will  briefly  disc i -s  the  problems 
which  exist  for  the  use  of  c derived  fuels 
in  California.  Tbe  lncentivi.o  wh'ch  could  be 
utlliz  ' and  the  strategy  for  tb^lr  use  wii.i 
then  be  Iscussed*  1 will  conclude  by  Indicating 
what  Federal  incentives  now  exist  and  are  al&o 
pending  before  Congress* 

Figure  2 Coal  Technologies 

It  isn't  a coincidence  cuat  the  three  coal 
technology  sessions  of  this  conference  covered  the 
three  coal  technologies  listed  on  this  figtre. 
Direct  burning,  gasification  and  liquefacclcu  ati 
the  three  technologies  associated  with  the  use  of 
coal  as  a fuel*  Each  of  these  technologies  have 
potential  market  applications  with  specific 
economic,  technical  risk,  enviionmen.  al,  socio- 
economic, and  institutional  factors  associated 
with  its  use*  In  the  case  of  high  Btu  (pipeline) 
gas  or  liquefaction  major  capital  Investments 
(ovc  r $1  billion)  are  required  for  each  plant  with 
regtlatory  or  legislative  issues  also  involved* 


Except  for  direct  burning  of  coa^  and  a few 
users  of  email  low  Btu  gasifiers,  there  is  essen- 
tially no  other  torrent  commercial  experience  with 
these  coal  technologies  In  this  country*  There 
are  processes  which  have  been  operating  in  other 
countries  and  processes  under  development  which 
the  Department  of  Energy  Is  co-funding,  but  it 
will  be  several  years  before  any  one  of  these 
processes  will  be  built  and  operating  at  a com- 
mercial scale* 

So  what  ^ com&ercially  available  now,  and  at 
a relatively  low  technical  risk? 

Figure  3 Commercially  Available  Technologies 

Tae  technologies  shown  on  the  figure  utilize 
commercially  available  processes  idiich  have  been 
demonstrated  and  operated  at  a commercial  scale* 
Although  the  Lurgl  Gasifier  is  being  used  over^ 
seas,  no  commerciial  scale  plant  has  been  operated 
with  all  necessary  components  to  produce  high  Btu 
gas  as  the  end  product* 

A number  of  coal  liquefaction  and 
gasification  processes  are  in  the  pilot  plant/ 
demonstration  plant  phase*  None  of  these  pro- 
cesses, however,  can  be  considered  to  be  commer- 
cially demonstrated  and  available  today  without 
some  technical  risU*  Over  the  next  several  years, 
Si^eral  of  these  processes  such  as  SRC-Il,  syn- 
thane  and  hygas  may  emerge  as  processes  ready  for 
commercial  demonstration* 

Given  those  technologies  which  are  commer- 
cially available  today,  let's  take  a look  at 
their  potential  applications. 

Figure  4 Applications  for  Available  Coal 
Technologies 

In  tbe  industrial  sector  which  consumes  over 
30  percent  of  the  energy  requirements  of  the 
state,  natural  gas  is  the  primary  fuel.  In  the 
electric  utility  sector  natural  gas,  fuel  oil,  and 
hydro  pow«'ir  are  the  primary  sources  of  energy.  In 
a state  that  uses  3-9  percent  of  the  total 
energy  used  in  the  Jnited  States,  it  is  surprising 
to  find  that  only  2-3  percent  of  the  state's 
energy  requiremonts  are  now  met  with  coal. 

The  Cnlitomia  public  utilities  commission 
estimated  that  all  priority  4 gas  wil^  be  gone  by 
i960  and  unless  supplemental  supplies  »:an  be 
found,  even  priority  3 users  will  be  without  ser- 
vice by  1985*  This  includes  gas  aa  a boiler  fuel 
and  foi  electrical  generating  facility's.  Both 
AFB  and  coal  gasifi  ration  are  technologies  wlilch 
could  be  used  as  alternative  fuels  for  these 
applications* 
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Miat  arc  clic  pr^icBs  associated  ttltli  obIqb 
tl»ac  caaaarciaiiy  ready  coal  tedumloglast 

Fi^are  ^ rrobleos  Faced  by  Coal  Technologies  to 
CaXlferala 

The  yrobicas  lisred  on  the  fig'  re  are 
essentially  the  sane  yrobiens  that  «nmld  he  faced 
in  the  use  of  these  technoiogles  in  any  other 
state*  The  last  too  factors,  hooever.  are  nore 
significant  in  California  whan  they  oould  be  in 
Xentock/  or  West  Virginia. 

The  yroblens  listed  can  be  eased  or 
elininated  by  actions  taken  by  the  Federal  and 
state  goeeranent*  These  actions  nay  be  in  the 
fora  of  incentives,  direct  or  indirect,  by  legis- 
lation soch  as  enactnent  of  an  energy  bill,  or  by 
establishing  cnviroonental  standards  that  renove 
the  uncertainty  factor. 

Figure  6 Incentive  Analysis 

In  the  case  of  neo  technologies  there  are 
different  incentives  which  nay  be  used  defending 
on  the  objective  one  is  trying  to  achieve,  tilth 
any  new  technology,  the  Initial  desired  effect  of 
an  incentive  is  the  reduction  of  the  risk  factor. 
This  can  be  done  by  the  sponsoring  of.  or  cost 
sharing  in.  early  ctMBercial  denonsc rations.  In 
so  doing  (To)  or  start  of  coanercialisaclon  of 
the  new  techmiiogy  can  be  wed  up  in  tine. 

Tlie  rate  of  narket  penetration  of  the  new 
technology,  as  detemlned  by  the  level  of  return 
in  relation  to  the  risk  Involved  can  be  Influenced 
by  various  turns  of  cost  sliaring.  failure  ^uaran- 
tee«»  |»*tce  supports,  etc.  thereby  accelerating 
the  rate  of  penetration  of  the  technology  in 
the  njrket* 

Finally,  the  extent  of  narket  penetration 
will  be  detemlned  by  a number  of  factors.  Its 
social  acceptance  as  mil  fs  the  cost  of  the  fuel 
versus  ocher  available  fueis  are  of  pr Inary  inpor- 
tance.  Both  of  these  factors  can  be  affected  by 
price  subsidies  and/or  regulation. 

Figure  b Represen tat it Ive  Koras  ol  Federal 
Support 

A sunnary  list  of  the  Federal  (and  state) 
incentives  or  supports  which  are  nost  frequently 
Jiscu.*'sed  are  listed  on  the  figure.  As  indicated 
sone  are  directed  toward  reduction  of  risk  while 
others  can  potentially  augnent  return  invest- 
nent  or  Inprove  the  conpetitlveness  of  the  tech- 
nology* The  incentives  strategy  used  would  depend 
on  the  status  of  the  technology,  the  econonics  as 
related  to  other  available  fuels  and  ;.he  social 
acceptability  of  the  technology* 

All  of  these  incentives  whether  Federal  or 
Slate  (unc*>d  must  be  Justified  by  denonstrated 
public  benclito*  *^he  private  benefits  are  mea- 
sured in  terns  ot  return  on  in/estPient*  P^lic 
benefits  are  neasured  in  terns  of  the  acconpllsh- 
nent  of  social  goals*  The  associated  public 
costs  appear  in  the  form  of  direct  budget  out- 
lays or  tax  deferrals* 


At  the  presemt  time  there  are  limited  fbdecal 
imeentimes  evalleble  to  eepport  the  ecceleretioe 
or  etlauletioe  of  the  use  of  mew  coal  tech- 
aoiegiee*  The  hepartmeet  of  EOergy  is  eost 
wharlng  in  the  design,  conetmetion.  and  operation 
of  eewemi  coal  teebmoiegy  conmerclel  demomstrm- 
tion  projects  at  this  time*  At  least  eleven  gasi- 
fication projects  (high,  medium,  and  low)  ere  in 
some  phase  of  design*  construction  or  operation* 
hot  ail  of  tbeee  plants  wili  be  built*  Limited 
fending  and  selection  baaed  on  tecbnlcel  criteria 
will  limit  the  HB6  end  nc  to  possibly  one  plant 
each*  Five  atmospheric  flnldised  bee  and  % coal/ 
oil  misture  comeerciei  demon  ■ trat ion  cost  shared 
projects  are  also  ic  destge.  constrection.  or 
operation  at  this  time*  All  of  these  connerclai 
denoastrstien  projects  are  Federal  incentives 
directed  toward  reducing  the  risk  of  the  new 
technology* 

The  Department  of  Energy  has  authority  for 
capital  grants,  however,  ilmlted  feeds  restrict 
the  use  of  this  incentive*  Public  Law  95-238.  the 
Department  of  Energy  Authorisation  ftlil.  contained 
a provision  for  loaa  gnerente*.  authority  for  alter- 
native fuels,  such  as.  gasification,  liquefaction, 
biomass,  and  vii  shale  projects*  Mo  borrowlog 
authority  ox  appropriatioos  are  avaiXeble  at  this 
time  and  it  will  take  at  least  12  - 18  moatliB  to 
establish  regulations,  obtain  the  necessary  appro- 
priations. and  estahli^  a loan  guarantee  program* 

As  for  what  incentives  ere  peeking  in 
Congress  as  part  of  the  Ebergy  Bill,  ail  ^ can  say 
is  that  there  are  specific  tax  credits,  depletion 
aiiowaoces.  industrial  revenue  bonds,  aod  user 
taxes  in  both  the  Douse  and  Senate  Bills*  Tour 
guess  is  as  good  as  nine  as  to  what  will  finally 
evolve  as  an  Energy  Bill*  Uha  incentives  finally 
evolve  with  or  without  gas  der  ulatl'an  will  be  a 
signifltraot  influence  on  what  actions  will  be 
taken  by  industry  and  states  in  switching  to  alter- 
native energy  sources* 

1 have  attenpted  to  give  you  an  overview  of 
the  connerc tally  available  coal  technologies  and 
the  pr(.^oiens  associated  with  using  each*  The 
incentives  strategy  for  overconing  these  problens 
can  be  rationalised*  Bringing  about  aod  initiat- 
ing the  necessary  incentives  is  a najor  prdblen  at 
both  the  Federal  and  state  level  for  all  of  these 
incentives  translate  to  dollars*  If  the  energy 
problen  is  a serious  natter  In  California,  or 
nationally,  then  the  cost  of  the  necessary  incen- 
tives is  Justified  and  should  be  of  the  highest 
priority* 

if  you  have  any  questions,  t will  do  ny 
best  to  answer  then* 

Tl.ank  you  for  your  attjntirn* 


* * * * 
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DIRECT  eUBNING 


COAL  TECHNOLOGIES 

• STATUS 

• AmJCATIONS 

PROBLEMS  IN  UHLIZING  TECHNOLOGIES 
INCENTIVEVSTRATEGV 
EXISTING  AND  PENDING  INCENTIVES 
Figure  1.  Outline  of  presentation 


- WITH  SCRUBKR5 

- FLUIOiZED  KO 

- COAI/OIL  MIXTURE 

GASIFICATION  - LOW  BTU 

- MEDIUM  BTU 

- HIGH  BTU 

LIQUEFACTION  > SRC  II 

- METHANOL 

Figure  2.  Coal  technidogies 


o ATMOSPHERIC  FLUIDIZED  BED  COMBUSTION  (AFB) 

• COAI/OIL  MIXTURE  (COM) 

• LOW  AND  MEDIUM  BTU  GASIFICATION 

(lbgandmk;) 

o HIGH  BTU  GASIFICATION  (LURGI)  (HBG) 

Figure  3.  Comntercially  availabli*  trchnologtes 


BOILERS  INDUSTRIAL  FUEL  GAS 

LARGE  USERS 

PROCESS  ELECTRICITY  SMALL  USERS  WITH  PIPEUNE 

STEAM  GENERATION  ON-SITE  DISTRIBUTION  GAS 

AFB 
COM 
LBG 
MBG 
HBG 


Figure  4.  Applications  for  available  coal  U-chnologi<'s 
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• RiStC  IN  BEING  FtSST 

• UNCERTAINTY  OF  KTURN  ON  INVESTMENT 

- HIGH  CAPITAL  COST 

- NOT  COMPETITIVE 

• UNCBnAINNATKX^ALPOUOES 

• BsiVIRONMENTALCONSTItAINTV^CeRrAINnES 

• NO  INDIGENOUS  COAL  SimV 

Figure  5.  Probicms  faced  toy  cOal  tedtnniogies 
in  California. 
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Figure  6.  Incentive  analysis  (what  do  we  want  to  do?  ) 
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raMMCIIlC  CAPItAL  BBQOIBBWnS  FOB  COAL  FOB  CALIFOBHIA 


Bdnunl  L.  Ylckars 
Vice  Pceeideac 

Bank  of  tesrica 
Saa  Francisco,  Califoraia 


ABSTHACT 

Hm  daoeiopognt  of  fotere  olatpg  oew  veateres 
is  iacreasiagly  Jependeat  oa  coaeiAeratioiia  otfaer 
tban  purely  technical  oiatag  eagiaeeriag  evalna- 
tiOBB.  ability  to  begia  a niae  baa  beeooe 

btanrily  deppodent  oo  the  ability  to  raise  fiaaacing 
ahtcb,  ia  taca,  baa  a aigalflcaat  iapact  oa  tfie 
atractare  of  tba  veatnre  itself.  Ibe  aiai^g  ea- 
giaeet  and  the  banker  have  now  beooae  partners  ia 
the  plaaniag  mad  developaent  of  new  aiaes  to  a 
degree  vdilch  has  taken  both  tmauares. 


The  tbene  of  the  conference  ••^re  today  is  *\Soal 
Use  for  Califoraia.*  I have  been  ashed  to  diacaas 
the  fiaaaciag  of  capital  reiptiraaeots  for  the 
required  coal  developaeata.  Attracting  required 
financing  Is  ctcarly  a very  key  elenent.  Claias 
on  cash  flow  for  debt  senrice  have  risen  to  the 
point  that  they  are  equal  to  or  often  greater 
than  all  other  coats  of  new  resource  developaeats. 
Clearly  then  financing  coasideratioaB  becone  an 
lategi^  part  in  the  planning  of  a new  venture, 
this  planning  for  financing  oust  begin  at  an  early 
stage,  sudi  that  its  ranlfications  can  be  factored 
into  tbe  design  of  any  new  venture. 

You  night  ask  why  have  financing  considerations 
becone  so  inportant?  I think  ve  ni^t  begin  this 
discussion  by  reviewing  sone  of  the  changes  that 
have  caused  this  developneat. 

One  thing  is  certain — oo  one  force  has  had  to  do 
anre  with  our  present  predicanent  than  inflation. 
Because  nomal  and  real  growth  mist  be  financed, 
persistent  inflat Ijd  has  resulted  in  substantial 
unproductive  debt  burden.  Inflation  has  contrib- 
uted significantly  to  a rapid  deterioration  of  the 
credit-worthiness  of  nany  industrial  sectors.  A 
prine  exaiqile  being  tbe  public  basic  industries. 
Hining  conpanies  surely  face  this  prbblen.  this 
industry  supported  itself  largely  througb  Inter^ 
nally  generated  funds  and,  as  late  as  I960,  was 
virtually  debt-free.  By  1970  the  debt  ratio  bad 
increased  to  slightly  over  20Z  and  by  1976  was  in 
excess  of  30Z.  There  is  general  agreeneat  in 
industry  circles  as  well  as  tbe  financial  comimity 
that  this  nuober  is  fast  approaching  prudent 
lioits. 

Another  significant  change  that  the  developers 
of  resources  oust  live  with  is  that  of  greater 
govemnental  regulations.  These  lapact  significant  . 
elenents  of  the  project's  econonics  finding  their 
influence  in  price  controls,  penaittlng,  and  royal- 
ty paynents.  Closely  allied  to  this  type  are  en- 
vlrooaental  .'onsiderationa.  Such  regulations  may 
indeed  be  beneficial  to  our  country  as  a whole  and 
need  not  always  be  resisted  by  the  project  devel- 
opers. What  is  to  be  feared,  however,  are  the 
uncertainties  that  go  with  these  regulations.  The 
constantly  changing  standards  and  guidelines  make 
both  the  banker  and  the  developer  exceedingly 


nervous  as  he  cannot,  with  any  reaaonable  degree 
of  certainty,  know  the  requirements  he  must 
satisfy. 

Uhile  capital  and  opsratlng  costs  have  been 
pushed  ever  upward,  profits  have  tended  to  remain 
relatively  flat  or,  in  nany  instances,  decreased. 
Alchom^.  there  was  a rapid  increase  in  the  price 
of  coal  diortly  after  tbe  increase  in  OPEC  oil 
prices,  these  margins  of  increase  have  been  eroded 
away  by  tnereaaed  costs.  These  factors  again  have 
eroded  the  borrowing  capabilities  of  many  companies. 

ila^  of  the  resource  developments  today  are  not 
simply  single  owner  developments,  but  are  rather 
done  as  complex  consortiuns.  These  are  created 
for  a multitude  of  reasons.  One  of  the  moot  ob- 
vious Is,  of  courre.  shsrlsg  the  risk.  Another 
Is  the  Inclusion,  within  the  ownership  group,  of 
the  purchases  of  tbe  output.  These  complex  owner- 
ship structures  significantly  li^iact  the  way  a 
venture  can  put  together  and  the  mechanisms  by 
which  the  needed  funds  are  mohilixed. 

To  cope  with  this  increasingly  complex  environ- 
ment, greater  emphasis  has  been  placed  on  the 
financing  of  major  energy  ventures  as  a stand  alone 
project  rather  dian  the  balance  sheets  of  the 
sponsors.  This  has  led  to  the  development  of  fl- 
nencing  techniqnes  generally  referred  to  as  project 
financing.  This  ac.  *vity  Is  Identified  by  many 
definitions  hut  generally  can  be  thought  of,  basi- 
cally, as  cadi  flow  financing  where  lenders  look 
to  the  future  earnings  for  a spe«**fic  venture  as  a 
source  of  repayment.  These  financings  are  supported 
directly  and  indirectly  through  an  often  complex 
network  of  agreements.  The  basic  <d»Jectlve  In 
terms  of  credit  sup^  is  to  allocate  responsibili- 
ty as  broadly  as  poss  ^ ro  those  entities 
receiving  the  benefit  iron  the  venture.  Balance 
sheets  are  not  to  be  ignored  ,.n  this  type  of  fi- 
nancing as  Che  underlying  strength  of  the  coaqianles 
as8i»lng  various  supports  remain  strong. 

This  perhaps  does  offer  some  partial  solution 
hut  is  no  panacea  to  cope  with  many  of  the  problems 
of  coal  development.  Banks  are  lenders  and  not 
participants  in  the  equity  rewards  of  a venture 
and,  as  such,  they  cannot  be  placed  In  a position 
of  assuHdng  the  downside  risk  chat  imisc  also  be 
associated  with  equity  ownership. 

1 think  perhaps  it  would  be  worthwhile  here  to 
focus  on  how  bankers  evaluate  the  financing  of  a 
coal  proje^***.  This  process  will  coaprise  essen- 
tially two  steps.  The  first  is  to  be  convinced 
that  the  venture,  irrespective  of  financial  con- 
siderations, is  in  fact  viable  and,  secondly,  given 
such  a situation  exists,  structuring  a financing 
package  which  will  appropriately  distribute  the 
credit  supports  needed  to  produce  a true  lending 
situation  while,  at  the  sane  time,  accoramodating 
the  objectives  of  the  sponsors. 
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Urt  im  beiitln  with  the  first  these  two  atefps 
whidi  is  an  eiutrctae  la  l^catifylait,  evslastti^ 
iwid  qaaatiCylait  the  aacertalaties  associated  with 
- Orw  ecatare« 

these  aacei  >iaties  will  fail  lato  two  broad 
c:itesorles«  basically  the  techBOloftical  eacertaia- 
ti'-£s  aad  the  yolitical  iMertaiaties.  Kaiwally 
there  will  be  aa  eleaeat  of  both  to  a greater  or 
lesser  degree  ia  each  broad  category  of  risk 
''valoatioo. 

la  address  tag  the  risk,  leaders  seek  protectioa 
a earioas  wiys  aad  syoasors  seek  to  Itait  their 
credit  re^ogsibility.  Eralaatiaa  of  risk  factors 
by  onaers  aad  leaders  is  tfae  coaowaiag,  especially 
ia  aa  eovirosaeat  of  iaflatIoa»  conaodity  price 
floctaatioBS  aad  chaaglag  political  forces,  tfaay 
projects  are  ia  the  foraative  stage  for  two  to 
three  years  piss  a csastcoctioa  period  of  oftea 
four  years,  ftiangrn  dsriag  these  periods  mast  be 
expected  aad  coped  with. 

To  briefly  esnaerate  soae  of  tfae  risks*  oae  seed 
oaly  look  to  the  sigaiflcaat  variables  to  a re> 
source  project,  they  would  toclude: 

Ore  Keserves 
Capital  Cost  Estlaates 
Operatlag  Cost  Estlaates 
tabor  Appraisals 
Harkets 

This  rs  by  ao  aeaas  coaplete  but  is  tbe  kiad  of 
thing  the  bac’^er  will  be  evaluatiag  and*  as  1 have 
:«aid*  he  will  be  evaluatiag  these  froa  both  the 
technological  point  of  view  and  the  political 
iactors  that  iapact  these  consideratioos. 

Despite  all  of  the  future  uncertalatic»*  however, 
ventures  do  eaerge  fr<ua  the  scrutiny  as  intrlasl- 
catty  attractive  and  thus  we  can  aove  to  the  second 
phase  of  the  financial  considerations— naaely  the 
siructuring  of  a financially  solid  credit  and 
a curing  the  'pessary  funds  for  the  venture. 

Let  us  now  briefly  examine  the  capital  aarfcets. 

K st  resource  developaents  are  heavily  dependent 
on  the  conercial  banks  for  their  funding.  The 
situation  of  bankers  is  not  altogether  enviable. 
During  periods  of  econoalc  boon  and  tight  liquidity 
the  demand  for  bank  funds  is  generally  enormous  and 
lending  Institutions  can  selectively  choose  those 
lers  risky  ventures,  thirlng  periods  of  abundant 
lUuidlty  in  the  br.«kir.g  system*  which  have  most 
«»t|en  o>rres|  >nd  d to  recessionary  or  lackluster 
4t'«  fit«alc  aett  tes*  price  forecasting  for  products 
■ K mirh  Rk  re  difficult.  This  generally  reduces  the 
lntd«*rs*  rccptlon  of  the  viability  of  many  pro|-> 
et-(s.  red  it  standards*  witether  self*dlrected  or 
earirriMlly  imposed  by  the  banking  regulatory  agen- 
c».:i*  preclude*  and  In  ny  tudguent  rightfully  so* 
>iiders  taking  unusually  high  risks.  It  is  thor- 
oiiglilv  Imprudent  for  loan  funds  to  assume  an 
epiity  risk  ill  bankers'  spreads.  Excess tvely 
It  gl.ly  leveraged  ventures  and  limited  support  by 
t ie  protect  spt>r!:ars  can  clearly  be  classified  as 
li^gh  risk  ler'ing. 

Anoc!  yf  consideration  associated  with  funding  is 
Mu*  ’em  of  the  loan.  Banks*  unfortunately*  do  not 
ii  tMily  havt.  the  capacity  to  lend  with  tenors  in 
excess  i»f  seven  to  eight  years  due  to  the  relative 
•iltor • -'I erw  nature  of  their  deptmlis.  Protects 


rsqmiriag  three  to  four-year  coeatruction  periods 
are  tbe  rule  rather  them  tbe  exception  today.  It 
becomes  quite  nmtirrnnmn  mmA  even  lepracticai  for 
a veuture  to  aaortlxe  its  debt  obiigatioiis  ia  aucb 
few  resaiatog  years  of  the  loea. 

Ae  a source  of  foods  other  than  banks*  one  has 
to  be  realistic,  the  U.S*  iastitutioaal  feeds 
require  top  credit  ratlags  uhleh  are  oftea  much 
more  restrictive  than  roMcrclal  basks.  lAiea 
available*  these  are  highly  desirable  sources  as 
their  teaor  is  gemerally  ooasiderably  loager  thaa 
that  of  commorcinl  basks. 

Sdbetaatial  fumds  may  oftea  be  secured  at  times 
from  users  or  buyers  of  the  product.  A prime  ex- 
ample of  this  is  a aiae  mouth  utility  statUm. 
these  long  term  sales  contracts  are  further  advan- 
tageous im  that  they  may  coastitute  aa  lategral 
part  of  future  credit  support. 

After  all  these  sources  of  borrowed  funds  have 
heea  exhausted*  the  remainiag  cost  of  the  project 
will  he  home  by  equity  or  quasi-equity  iastnawnts. 
the  magnitude  of  equity  will  be  dlKussed  la  more 
detail  later*  but  It  Is  sufficieat  to  say  at  this 
poiat  that  leaders  will  always  evaluate  tbe  serlous- 
aess  of  the  proJect*s  spoosors  from  the  potot  of 
view  of  this  equity  ii^ut.  It  Is  recogaixed  today 
by  the  beaking  iadustry  that  equity  la  the  form  of 
comma  stock  is  out  always  either  available  or 
desirable.  By  usiag  the  vehicl  of  subordlaated 
debt*  effective  equity  caa  he  substaatially  ia- 
creased  ta  a project.  Such  aa  arraagemeat  might 
be  acceptable  to  seaior  leaders  if  there  is  a true 
agreemeat  of  subordinatioo  with  respect  to  both 
priacipal  aad  amort ixatioa. 

Hell*  t have  aow  burdeaed  you  sofflcieatly  with 
• many  of  the  problems  facing  the  development  of  new 
coal  resources.  Let  us  try  to  be  a little  more 
creative  and  suggest  some  of  the  ways  in  tdiicdi  they 
can  be  made  workable.  Despite  these  many  difficul- 
ties in  the  capital  market*  there  is  no  question 
chat  ventures  with  attractive  economics  and  prop- 
erly stnictureo  have  a good  chance  of  being  fl- 
..aoced  to  the  satisfaction  of  their  sponsors.  Dhat 
are  then  the  necessary  credit  prerequisites  to 
secure  financing  for  a venture? 

In  the  follmring  discussion  I will  attempt  to 
discuss  some  of  the  individual  credit  support  mech- 
anisiss  with  the  caution  that  they  can  never  be  con- 
sidered in  a vacuum;  instead  they  must  alwa3rs  be 
viewed  In  terms  of  an  explicitly  defined  overall 
credit  package.  Let  us  address  the  subject  of  how 
much  equity  Is  necessary — generally  the  first 
question  asked  by  a potential  borrower.  The  degree 
of  leverage  the  project  can  withstand  depends  basi- 
cally on  two  factors.  Firstly*  the  ability  of  the 
project  to  meet  ’’’s  scheduled  debt  repayments  ;»nd* 
secondly*  to  maintain  a level  oi  credit  strength 
in  terms  of  the  sponsors*  clear  dedication  to  the 
venture.  Assuming  constant  cash  flow  from  a po- 
tential venture*  an  Increase  in  the  level  of  debt 
and  a reduction  in  equity  funds  clearly  results  in 
a higher  credit  risk. 


The  amount  of  equity  is  of  critical  Importance 
from  the  sponsors'  point  of  view  in  that  it  not 
only  severely  impacts  the  amount*  of  money  needed 
to  gvt  the  venture  off  the  ground*  but  their  yield 
on  investments  as  well.  The  factors  1 have'  Just 
discussed  all  significantly  Impact  this  determination. 


Vmte  az«  a few  odier  quantitative  criteria^ 
evet  tliat  ace  usefal  in  g.cting  a handle  on 
elealve  nahbec.  BaiAera  in  gcoject  financins 
cacefttlly  look  at  a yardstick  that  they  define  as 
the  debt  coverage  ratio,  this,  simply  stated,  is 
the  capacity  of  the  vent«ire  to  service  its  dd»t. 

It  is  detemined  by  an  equation  lihich  consists  of 
net  incona  plus  depreciation  plus  interest  expense 
niaus  capit^  expenditures  divided  by  the  annual 
principal  and  interest  obligations.  Clearly  a one 
to  one  ratio  is  unacceptable  as  it  pemits  no  nacgin 
of  error  in  estinating  uhich,  by  definition,  is 
uncertain.  Bouever,  given  the  sane  cash  flow  the 
ratio  can  be  increased  to  an  acceptable  level  by 
the  sinple  expedient  of  reducing  the  anount  of  debt 
to  be  serviced.  As  a yardstick  of  an  initial  proj- 
ect ev<.*.uation  this  ratio  should  be  in  a range  of 
1.5:1.  In  other  words,  a SOX  cushion,  this  having 
been  said,  bowever,  the  anount  of  equity  is  sidijecc 
.to  nany  considerations.  Support  of  ventures  dhea 
their  own  cash  flow  is  doonod  to  be  too  uncertain 
can  often  be  acconplisbed  by  various  contractual 
obligations  or  guarantees*  these  supports  can 
often  shift  the  responsibility  for  uncertainties 
and,  as  a conaequence,  reduce  the  required  equity 
by  lenders,  the  1.5:1  ratio  inposes  a very  severe 
burden  on  wany  projects  today.  The  basic  reason 
is  one  we  cited  earlier— nanely  the  long  construc- 
tion period  has  used  up  a significant  percentage  of 
the  loan  tenor  and  the  d?bt  servicing  obligations 
axe  conpreased  into  soch  a short  tine  frane  that  in 
nany  instances  only  very  lucrative  ventures  can 
neet  this  yardstick.  He  are  largely  looking  to  the 
future  when  we  talk  about  cash  flow  financing.  The 
creation  of  a production  facility  capable  of  a 
defined  output  which,  in  turn,  is  sold  on  loog-tem 
contracts  linked  by  various  agreenents  are  all 
necessary  to  establish  this  cash  flow. 

The  nature  of  the  facility  is  iaportant  in  the 
detemination  of  its  ability  to  produce  a viable 
prcMluct.  Homally,  in  the  financing  of  a resource 
project,  a feasibility  study  has  been  prepared 
which  contenplates  a production  facility  with  cer^ 
tain  specific  c»perati^  characteristics.  The  fi- 
nancing connunity  nost  be  assured  that  such  a 
facility  is  in  fact  created  and  operates  within 
designed  expectations.  To  assure  this  Che  hanks 
oomally  insist  on  some  fom  of  a perfomance  and 
coupletion  agreewent.  The  parties  to  the  venture 
■ust  provide  these  assurances.  In  this  context 
they  oust,  in  soae  nanner,  cope  with  the  uncertain- 
ties of  cost  overruns  either  by  agreeing  to  provide 
any  unanticipated  capital  requlrenents  and/or 
through  overrun  back-up  financing.  This  type  of 
undertaking  by  the  sponsors  clearly  results  in  a 
significant  financial  burden  during  construction 
periods.  It,  however,  does  permit  the  sponsors  to 
extend  their  credit  as  well  as  capacities  to  de- 
velop other  ventures  as  such  credit  supports  drop 
away  upon  satisfying  these  conditions. 

On  the  other  side  of  the  equation  we  come  to  the 
marketing  of  the  product.  He  have  assured  our- 
selves that  a product  will  be  produced  and  now  we 
oust  be  assured  of  the  cash  flow  from  the  sale  of 
this  product  through  long-term  sales  agreements. 

The  sales  contracts  will  bring  to  the  venture 
additional  principals  who  expect  to  receive  benefit 
by  way  of  assured  long-term  supplies.  These  bene- 
fits can  be  traded  for  additional  credit  support  to 
the  venture.  Sales  contracts  have  become  one  of 
the  most  lucrative  areas  on  which  new  projects  can 


be  made  seffleieQtly  credit-worthy  to  move  forward. 
Sales  contracts  coma  la  a ayriad  of  forms  end  rank 
from  ^lie  extremely  strong  *1hell  or  high  wster**  cake 
or  pfly  to  lees  credit-worthy  hut  yet  very  useful 
take  and  pay  agreements.  Take  or  pay  agreements 
are  often  weed  in  pipeline  constmction  or  Jointly 
owned  tolling  companies  where  the  contractor  guar- 
antees to  at  least  a cash  flow  adequate  to  meer 
d^t  aerviciag  even  though  production  flow  is  inter- 
rupted. Sales  contracts  with  a floor  price  adequate 
to  meet  debt  coverages  are  extremely  valuable  even 
though  they  may  have  interruptable  provisions. 
Careful  structuring  can  often  cope  with  these  inter- 
ruptions in  such  a way  as  to  continue  the  credit- 
worthiness  of  the  project  and  yet  not  have  this  full 
bhligatioQ  placed  on  any  Individual  party  involved 
in  the  project.  Sales  contracts  are  such  an  intri- 
cate pert  of  project  financing  that  it  is  extrenely 
valuable,  in  tbe  early  conceptual  stages  of  a 
venture,  to  develop  a dialogue  with  the  financing 
agencies  ensuring  that  maxiiwn  benefit  Is  conveyed 
to  the  venture. 

The  production  facility  end  the  sales  contract 
can  he  further  linked  throu^  secondary  direct  and 
indirect  support  considerations.  These  can  take 
the  form  of  working  capital  maintenance  agreements, 
deficiency  agreements,  raw  material  supply  agree- 
ments, etc*  Each  attempts  to  provide  additional 
support  to  a venture  tdiile,  at  the  sane  time,  not 
unduly  burdening  tbe  sponsors  with  the  full  credit 
support  of  the  venture. 

This  leads  me  to  one  other  significant  consider- 
ation that  is  especially  germane  to  a group  such  as 
this.  In  an  ideal  uorld,  optimization  of  design 
and  scale  is  clearly  to  he  sou^t.  Unfortunately, 
this  ideal  world  is  constrained  by  practicalities, 
not  the  least  of  which  is  the  financial  market. 

The  projects  today  are  fraught  with  huge  capital 
requirements  growing  at  such  a rate  that  the  abso- 
lute magnitude  can  well  exceed  the  financial  com- 
avmity*8  capacity  to  cope.  It  is  not  uncommon 
today  to  hear  of  $2,  $3  and  even  $4  billion  dollar 
projects.  By  any  standards  this  ts  a lot  of  money. 
Such  financings  strain  the  very  fabric  of  the  coun- 
tries* financing  organisations.  They  are  so  mon- 
strous that  by  and  large  nany  become  unattainable. 
Tine  and  time  again  we  see  desirable  and  well 
conceived  ventures  having  a capital  cost  so  high 
as  to  preclude  their  being  done.  Delay  upon  delay 
ensues  until  it  dies  of  its  own  weight.  Clearly 
engineers  and  planners  Involved  In  the  design  and 
scoping  of  new  ventures,  should  reckon  with  this 
sinple  fact.  It  does  not  matter  how  good  or  eco- 
nomic the  venture  is,  1^  it  cannot  be  made  to  fly 
it  is  nonetheless  useless. 

1 have  reviewed  with  you  the  broad  outlines  of 
resource  financing.  Now  let  us  briefly  focus  on 
sone  general  categories  of  project  developments 
and  how  specific  financing  techniques  may  apply. 

The  first  of  these,  for  lack  of  a better  name,  we 
can  call  **take  out  financing.”  In  this  instance 
we  are  largely  dealing  with  a coa^leted  facility 
that  has  a demonstrated  cash  flow  and  thus  should 
provide  the  basis  for  borrowing*  Perha;#s  the 
conmon  form  of  this  is  production  payment  financing. 
This  has  its  toots  in  energy  financing  dating  back 
to  the  I930*s  with  the  financing  of  many  independ- 
ent oil  wildcatters.  It  has  spread  In  its  applica- 
tion to  coal  mine  financing  on  a broad  scale. 

Today  It  is  one  of  the  most  popular  forms  of  fi- 
nancing employed  in  the  energy  section. 
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Ihe  second  general  category  of  financiog  relates 
to  tlie  expansion  of  existing  facilities.  This 
class  of  financing,  altbougli  less  certain  tlian  tbe 
first,  does  liave  a denonstrated  track  record  of 
operations  on  idiich  to  rely.  Aa  increasingly  pop^ 
uiar  technique  is  the  creation  of  tte  Joint  venture 
conpany  for  the  purpose  of  holding  existing  facili- 
ties appraised  at  aarket  value  and  thus  providing 
a degree  of  financial  underpinning.  It  also  pro- 
vides a very  broad  range  of  inaginatlve  financing 
opportunities,  the  advantages  here  can  be  the 
taking  over  of  existing  assets,  a cash  flow  record, 
technical  know-how  and  a denonstrated  track  record. 

The  final  category  is  the  green  field  project, 
this  is  certainly  the  nost  difficult  requiring  the 
greatest  degree  of  parental  support.  Properly  sup- 
ported and  adequately  evaluated,  these  too  can  be 
■ade  to  go  forward,  without  unduly  burdening  any 
Individual  participant  as  large  elenents  of  the 
credit  supports  are  drawn  fron  the  venture. 

The  prtnary  thrust  of  ay  ciMwcnts  here  today 
relates  to  providing  financing  of  resources  and 
energy  projects,  largely  on  the  basis  of  expected 
cash  flow.  The  capital  requirements  of  these  in- 
dustries are  clearly  extremely  large  but  we  do  feel 
that  capital  will  be  available  to  meet  these  de- 
mands given  an  environment  wtr*»  a reasonable  degree 
of  certainty.  1 have  m»t  addressed  myself  to  the 


objectives  of  an  individual  conpany,  objectives 
that  may  he  directed  at  achieving  off-balance  sheet 
treatment,  limited  recourse  or  coping  with  indenture 
restraints.  These  are  clearly  wortlmhlJle  objec- 
tives of  any  sponsor.  1 feel  that  ooze  and  mere 
the  cmnarcial  banking  industry  is  capable  of  aid- 
ing in  achieving  these.  Project  Financing  is  avery 
lucrative  area  for  such  endeavor.  Yet,  however, 
as  1 stated  before,  it  is  no  vehicle  by  idiich  an 
otberwise  unattractive  venture  can  be  made  to  fly. 
The  banking  industry  is  a lender  and  rot  an  inves- 
tor and  tSms  must  have  a aolld  credit  against  «diich 
to  extend  funds.  ^ believe  we  can  be  responsive  to 
the  requirements  oi  industry  and  aid  in  ensuring 
the  required  flow  of  capital  vdiile,  at  the  same  time, 
satisfying  the  objectives  of  individual  sponsors. 

I have  broadly  outlined  here  for  you  today  some 
of  the  problems  and,  hopefully,  some  avenues  of  so- 
lution. The  financial  community  and  the  developers 
of  energy  projects  are  more  and  note  drawn  into  a 
working  partnerdiip.  Each  nost  be  flexible  and 
Imaginative.  The  problems  we  are  discussing  here 
today  are  not  those  solely  of  any  one  factor,  but 
involve  US  all.  Cooperation  and  dialogue  at  every 
stage  are  iaperatlve.  Mao,  it  Is  imperative  that 
those  with  the  capacity  to  influence  the  political 
arena  in  which  these  developments  must  take  place 
be  aware  of  the  impact  their  decisions  have  on  the 
resources  and  energy  developments  of  the  future. 


REPEODUCIBILnT  OP  THB 
OVLlQWk^.  PAOP  TS  POOR 
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FUCI*  AOJUSTIylENT  CLAUSES  FOR  CAUFORNIA 


MowallE.  Rush 

Washington  Groiq»*  Ernst  & Erast 

Waahlngtoiu  0*C. 


As  California  utilities  begin  U,  atiliae  coal  for 
generation  of  electricity;  tiiere  are  diree  inqmr* 
tant  issues  that  must  be  addressed  by  the  regular 
tory  commission,  die  utilities,  and  die  California 
ratepayers.  These  issues  are: 

(1)  How  are  die  coal  costs  to  be  recovered? 

(2}  What  can  a utility  do  to  monitor  and 

control  coal  costs  and  how  can  it  demon- 
strate that  it  is  procuring  coal  at  the 
minimum  price? 

(3)  ¥rhat  can  die  regulators  do  to  monitor  the 
procurement  and  hiel  cost  areas? 

My  tait^  diis  afternoon  disrasses  the  importance  of 
these  issues  and  provides  a program  to  address 
each  one. 


HOW  ARE  THE  COAJL  COSTS  TO  BE 
RECOVERED? 

The  first  issue,  "How  are  the  coal  costs  to 
be  recovered",  is  a particularly  inqiortant  one 
because  the  cost  of  Ihel  for  a utility  is  extremely 
large  in  proportion  to  other  individual  udUty 
eiqienses  and  because  the  cost  level  of  fuel,  espec- 
ially coal,  to  a given  utility  may  change  frequently 
and  significantly.  These  cost  changes,  (both  iq> 
and  down)  which  generally  ar*se  from  forces  out- 
side the  control  of  utility  management,  may  be 
more  pronounced  for  co^  than  oil  or  gas  since 
«.oal  prices  are  still  set  in  a competitive  market. 
Consequently,  absent  hearings  or  some  other 
mechanism  to  adjust  for  coal  cost  changes,  sub- 
stantial mismatching  of  fuel  cost,  and  fa  si  revenue 
can  arise  for  both  consumers  and  the  utilities. 
Options  for  handling  this  problem  range  from 
monthly  hearings  (&e  work  for  which  seems  to 
exceed  the  benefit),  dirough  quarterly,  semi- 
annual, or  annual  hearings  (ii^ich  allow  for  grow- 
ing mismatches),  through  treatment  in  rate  hear- 
ings only,  to  a fuel  adjustment  clause  widi  con- 
trols, I believe  that  fuel  costs  warrant  special 
consideration  in  the  ratemaking  process  and  that 
fuel  or  energy  adjustment  clauses,  properly 
constructed,  administered,  monitored,  and 
communicated,  provide  a reasonable  answer  to 
the  question,  "How  are  the  coal  costs  to  be 
recovered?  " 


To  s*Ti^ly  have  a fuel  adjustment  clause  in 
place,  however,  is  not  mioogh.  The  clause  must 
specificrally  be  designed  to  account  for  die  Idio- 
syncracies  of  coal  procurement.  Having  designed, 
implemented,  and  worked  widi  fuel  adjustment 
clawes  in  states  diat  are  users  of  coal  in  addition 
to  odier  fuel  sources,  we  have  fcmnd  diat  there 
are  several  elements  that  compose  a good  clause 
for  coal.  Basically  we  have  found  that  die  fiiel 
adjustment  cdause  must  meet  the  following  three 
objectives: 

(1)  It  must  insux>3  diat  only  energy  costs  are 
charged  to  the  custmner. 

(2)  It  must  p**ovide  die  ability  to  obtain 
revenue  concurrent  with  costs. 

(3)  It  must  distribute  costs  equitably 
among  customer  classes  on  die  basis 
of  services  rendered. 

To  meet  these  objectives  we  believe  that  a 
good  hiel  adjustment  clause,  or  energy  cost 
adjustment  clause  as  we  prefer  to  call  it,  have 
the  following  characteristics: 

(1)  The  billing  adjustment  surcharge  should 
be  computed  directly  as  c/KWH  as 
opposed  to  c/MBTU— this  is  easier  for 
the  consumer  to  understand  and  directly 
reflects  (he  effect  of  line  losses  and  the 
efiiciency  of  the  boiler /turbine  In  con- 
verting coal  to  electrical  energy. 

(2)  The  billing  adjustment  ir charge  (BAS) 
to  recover  the  energy  cost  is  calculated 
by; 

txAtz  . Average  Monthly  Energy  Cost 
” Average  Monthly  kWH^Ios 

The  cost  component  of  this  adjustment 
includes  both  the  acquisition  cost  and 
transportation  cost  of  procuring  coal, 
but  excludes  handling  cost  at  the 
station  since  this  expense  is  directly 
under  the  control  of  management.  More 
simply,  it  is  those  fuel  costs  inventoried 
in  FPC  account  code  131  and  cleared  to 
FPC  account  code  501, 
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(3)  The  cost  and  KWH  valnee  used  in  die 
computation  of  die  BAS  should  be  averages 
bascld  on  die  actual  feel  cost  and  KWH 
sales  for  ^ last  month  and  die  forecasted 
feel  cost  and  KWH  sales  for  the  current 
and  upcomliig  monfo. 

in  dlls  way.  if  foel  costs  are  falling  or 
rising,  the  utility  has  die  ability  to  anti* 
cipate  diese  changes  and  estimate  a dAS 
that  can  more  clearly  af^roKimate  vdiat 
is  actually  ha^ening  in  die  current 
momh.  Furdier.  since  there  is  likely  to 
be  some  predictable  seasonal  svdngs  in 
the  KWH  sold,  it  is  possible  to  better 
approximate  current  sales.  We  believe 
foat  diis  mediodology  is  an  improvement 
over  usii^  historical  averages  vdiich 
delay  coUecdoa.  provide  costs  whitdi- 
are  different  from  current  costs,  and 
which  are  based  on  KWH  sales  ttet  are 
likely  to  differ  from  the  current  actual 
KWH  sold. 

(4)  The  fuel  clause  should  be  based  on  the 
total  cost  of  foel  and  purchased  power. 

The  cost  of  purchased  power  is  defined 
as  die  fuel  and  demand  charges  if  this 
cost  is  less  dian  the  utility's  incremental 
fuel  cost  and  as  only  the  fuel  cost  portion 
if  the  purchased  power  is  more  expensive 
than  the  incremental  fuel  cost.  The  cost 
of  fuel  used  m sales  for  resale  '^ild  be 
deducted  frtnn  die  total  cost  since 
usually  hi^er  cost  fuel  is  used  to  supply 
these  consumers,  and  die  utility's 
ultimate  customers  should  benefit  from 
these  sales. 

(5)  In  a like  manner,  the  fuel  clause  should 
be  based  on  total  KWH  sold  less  the  KWH 
associated  with  sales  for  resale. 

(6)  The  billing  adjustment  surcharge  so 
determined  should  then  be  applied  to  all 
residential,  commercial,  and  industrial 
customers  alike.  The  computation  of 
the  BAS  is  based  upon  total  retail  sales, 
and  it  contemplates  an  equal  proration 
of  costs  to  all  customers  based  on  KWH 
used.  Since  energy  costs  are  directly 
variable  with  KWH  produced,  it  seems 
appropriate  to  charge  all  KWH  equally. 

(7)  The  clause  should  contain  a reconcilia- 
tion adjustment  to  correct  for  differences 
between  estimated  costs  and  sales  and 
actual  costs  and  sales— this  reconcilia- 
tion will  allow  the  consumer  to  bear  only 
the  actual  fuel  costs  incurred. 

There  are  many  benefits  that  result  from  an 
energy  cost  adjustment  clause  of  this  type  includ- 
ing the  fa:ts  that; 

(1)  It  is  easy  to  understand  by  the  ratepayer, 
the  utility  and  the  Commission, 

(2)  It  matches  energy  costs  and  offsetting 
revenues  on  a current  basis. 

(3)  It  prevents  a cumulative  over-  or 
under-recovery  situation. 


Since  California  has  foe  luxury  of  time  in 
preparing  for  foe  use  of  cimI  in  Its  power  plants, 

1 stroni^yurge  foe  Commissioii  and  foe  utilities 
to  get  togefoer  now  to  develop  a good,  workable 
cla^e  ttet  addresses  foese  aspects  1 have  brought 
up  today  so  foat  you  will  be  folly  prepared  for  foe 
time  coal  is  used  extensiv^y  in  California* 


WHAT  CAN  A UTILITY  OO  TO  MONITOR  AND 
cornKOL  COSTS? 

The  second  issue  I will  address  today  is 
"What  can  a utility  do  to  control  and  monitor  coal 
and  how  can  foey  demonstrate  foat  foey  have 
att^a^ted  co  minimise  foel  costs?"  Wifo  foe  use 
of  an  FAC,  utilitiea  are  often  opened  to  foe 
charge  foat  foey  have  no  incentive  to  procure  at 
foe  least  cost  since  foey  can  sin^y  pass  foe  foel 
costs  strai^t  forough  to  foe  ratepayer.  Today 
I will  briefly  lay  out  foe  procurement  activities 
necessary  for  a utility  to  assure  itself  foat  it  is 
procuring  foel  at  foe  best  price  and.  (this  is 
important)  if  foe  utility  will  properly  document 
these  acrtivities.  can  assure  foe  ratepayers  and 
regulatory  agencies  of  this  fact  also. 

These  five  important  procurement  activities 

are: 

U)  Planning  (bofo  short  and  Icmg-range). 

(2)  Source  and  vendor  selection. 

(3)  Contract  negotiatioxi. 

(4)  Contract  monitoring  and  enforcement* 

(5)  Transportation  control. 

£i  ch  of  foese  activities  will  be  addressed 
separately. 

Planning 

Planning  by  foe  utility  must  include  both 
short-  and  Img-range  planning  to  insure  foat 
adequate,  reliable  supplies  of  fuel  are  available 
for  existing  and  new  plants.  The  foel  planning 
efforts  must  closely,  if  not  inextricably,  be  tied 
to  foe  utility's  operational  and  capacity  planning 
efforts,  and  must  consider  extraordinary  events 
particular  to  coal  such  as  labor  strikes,  spot- 
market  trends,  desired  inventory  levels  and  so 
forth.  At  a minimum,  foe  planning  procedures 
must  insure  that  adequate  coal  shipments  are 
received  at  the  plant  on  a short-range  basis  and 
that  adequate  supplies  are  lined  up  on  a Icng- 
range  basis. 

Source  and  Vendor  Selection 

Source  and  vendor  selection  involves  the 
utility's  decision  on  whether  it  should  own  its 
own  supplies  or  use  contract  vendors.  Further, 
if  vendors  are  used,  it  involves  the  utilities 
practices  to  identify  and  select  supplies.  This 
area  is  very  important  since  this  Is  the  actual 
determination  regarding  from  where  the  coal  will 
come. 

In  source  selection,  the  utility  has  a respon- 
sibility to  justify,  on  an  economic  basis,  its 
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choice  between  owning  its  own  suf^lies  and 
procuring  coal  from  a 8iq>pUer*  Consequently, 

utility  must  document  its  deliberations  betmen 
captive  and  noncaptive  sources.  Including  a com« 
parison  of  cost  expectations  between  the  sources 
over  the  life  of  die  mine  or  contract.  In  vendor 
selection,  the  utility  must  be  able  to  demonstrate 
diat  it  has  adequately  surveyed  the  coal  market  and 
has  selected  the  vendor(s)  &at  provide  ' ^e  "best'* 
price  wL.  e best  price  is  defined  as  die  least 
priced  coal  that  is  of  an  adequate  quality  from  a 
reliable  and  secure  source*  Generally,  this 
requires  diat  die  utility  utilize  a competitive  bid* 
ding  process  combined  with  an  evaluated  best  buy 
analysis.  The  evaluated  best  buy  must  consider 
such  aspects  as  coal  quality,  transportation  costs, 
expected  escalation  or  cost  Increases,  and 
reliability  of  die  siqiplier. 

Contract  Negotiatioa 

Contract  negotiation  is  tbs  next  important  area 
of  coal  procurement.  Here  die  utility  is  generally 
best  served  If  it  uses  the  team  approach  to  nego* 
tiation*  with  the  team  compared  of  procurement, 
operations,  financial,  and  legal  personnel.  The 
company  should  keep  good  records  of  its  negotia- 
tion strategy,  especially  with  respect  to  significant 
contract  decisions.  For  example,  the  basic 
decision  regarding  base  price  plus  escalation  con- 
tracts versus  cost  plus  prcflt  contracts  should  be 
documented  In  a manner  similar  to  the  captive 
versus  noncaptive  mine  decision.  U has  been  c ir 
experience  that  either  type  contract  may  be  the 
most  appropriate  for  a given  situation,  biU  that 
after  the  fact  justification  of  a cost  plus  contract 
can  be  very  difficult  if  it  does  act  contain  a good 
productivity  Incentive  clause  and  is  not  backed  up 
with  good  economic  analyses. 

At  a minimum,  whatever  contract  a utility 
settles  on,  it  must  explicitly  define  the  allowable 
quality  of  the  coal  and  the  penalties  for  subsicuidard 
quality,  the  required  quantities  and  penalties  for 
failure  to  meet  required  quantities,  the  method  of 
transportatio'i  and  corresponding  responsibilities 
for  it,  and  the  price  and  the  allowable  escalations 
or  increases  in  price. 

Contract  Monitoring  and  Enforcement 

Monitoring  and  enforcement  of  contract  terms 
is  the  seemingly  simple,  but  all  important  activity 
of  ensuring  that  the  supplier  lives  up  to  the  terms 
of  his  contract.  Basically  the  utility  must: 

(1)  Review  all  price  escalation  requests 
and  fully  document  actions  taken  with 
respect  to  these  requests. 

(2)  Pursue  reasons  for  all  quantity  short 
falls,  and  record  actions  taken  with 
respect  to  the  short  falls. 

(3)  Develop  a system  for  monitoring  the 

quality  sulfur,  ash,  moisture 

gundability,  etc. ) of  coal  received  under 
all  contracts,  and  documenting  the 
action  taken  with  respect  to  receipt  of 
low -quality  coal. 

Transportation 

The  last  major  area  of  fuel  procurement  is 
transportation.  Since  the  delivered  price  of  coal 
is  the  true  test  of  a best  buy,  transportation 
costs  must  be  a basic  part  of  every  procurement 


dedsion.  AcUxlly,  transportation  decisions 
demand  fiie  same  attention  fiiat  procurement 
decisions  receive  in  fiiat  they  must  receive 
agressive  planning,  vendor  selection,  contract 
negotiation  and  contract  monitoring  c^orts  and  be 
backed  up  by  a good  documentation  system. 

If  a utility  will  fully  address  each  of  these 
five  areas  and  document  its  actions  In  each,  it 
can  minimize  coal  cost  and  can  assure  itself, 
its  ratepayers  and  its  regulatory  agencies  of  diis 
fact. 


WHAT  CAN  REGUUlTCmS  DO  TO  MONITOR  THE 
COAL  PROCUREMENT  AND  FUEL  COST  AREAS? 

The  third  area  I will  discuss  today  involves 
the  question  "What  can  regulators  do  to  monitor 
'^Jhe  coal  procurement  and  fuel  cost  areas?"  The 
sinqile  answer  to  tills  question  Is  that  the  regula- 
tors must  monitor  the  fuel  clause  and  procure- 
ment operations  of  tiie  utilities.  This  monitoring 
should  be  of  two  kinds;  One  to  check  on  a monthly 
basis  tiiat  the  utility  is  computing  the  fuel  adjust- 
ment correctly  and  is  afqdying  it  to  customer  bills 
on  a current  basis.  The  second  is  to  perform  a 
major  periodic  review  of  tiie  utility's  efiorts  to 
secure  fiiel  at  the  least  price  and  to  carefully 
examine  tiie  conformance  of  tiie  actual  BAS  to  tiie 
written  dauae.  Since  we  allow  unit  efficiency 
and  line  losses  to  flow  through  the  clause,  this 
audit  should  also  monitor  maintenance  of  each 
unit's  efficiency  and  system  losses. 

it  Is  our  eaqierience  that  the  regulatory 
entities  controlling  the  use  of  an  FAC  have  fol- 
lowed divergent  patiis  in  the  use  of  montiily  review. 
At  one  extreme,  some  entities  require  only  tiiat 
the  utility  file  their  cost  and  conqiutation  sheets 
at  the  time  of  tiie  montiily  adjustment.  These 
filings  may  or  may  not  receive  a detailed  review 
by  the  staff  of  the  regulatory  entity.  At  the  other 
extreme,  some  entities  have  simply  abolished 
energy  adjustment  clauses  completely  and  leave 
it  to  the  i^ility  to  file  hill  rate  cases  vdienever 
they  feel  tiiey  need  relief.  In  between,  there  are 
entities  who  (I)  permit  niontiily  flow  through,  but 
require  full  fuel  clause  audits  each  year; 

(2)  require  a monthly  hearing  prior  to  implemen- 
tation of  a BAS  charge;  (3)  allow  collection  of  BAS 
amounts  subject  to  refund  until  the  monthly  hear- 
ing is  held:  and  (4)  several  other  variations. 


If  the  regulatory  agency  feels  the  need  to 
monitor  mon^y,  we  suggest  that  the  utility  be 
required  to  submit  the  cost  and  computation 
material,  plus  the  percent  change  from  the  last 
month  and  the  changes  in  operation  mix  and  fuel 
price  tiiat  drive  the  percent  change.  The  new 
BAS  would  go  into  effect  subject  to  refund  until 
cleared  by  regulatory  agency.  This  approach 
insures  that  each  change  will  be  looked  at,  the 
utility  can  recover  costs  in  a timely  fashion,  and 
the  ratepayers  are  protected  against  any 
mistakes. 


The  second  or  major  audit  effort  should  be 
composed  of  two  audita  per  year  wV«ii  one  going 
into  extensive  detail  concerning  fuel  procurement 
and  conformance  of  all  FAC  collecdons  in  the 
previous  twelve  months  with  thr  t«»rma  and 
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SUMMARY 


coodittons  of  the  clause*  The  second  or  semi* 
amaial  audit,  performed  six  montiis  alter  the 
major  audit,  would  locos  on  any  qoestloiis  or 
issues  tiiat  came  up  in  the  prior  six  monUis*  R 
tilings  ran  smoothly,  it  may  well  be  possible  to 
make  tills  a relativcdy  small  review. 


The  major  annual  audit  program  would  consist 
of  two  major  work  programs:  (1)  a conformance 
review  designed  to  test  tiie  degree  to  vdiich  tiie 
utility  is  operating  in  compliance  witii  the  terms 
and  ccmditions  of  its  FAC;  and  (2)  a procurement/ 
operations  review  design^  to  see  if  tiie  utility  is 
secruring  fuel  at  tiie  **be8t**  price  aad  purchas^ 
power  most  economically. 


These  two  types  of  reviews  should  provide 
an^le  information  to  the  regulators  to  Insure  tiiat 
adjustments  are  in  conformance  witii  tiie  hiel 
clause  and  that  coal  is  being  procured  at  tiie 
••bes^*  price. 


hi  summary,  2 would  like  to  say  tiiat 
Califomte  is  blessed  witii  an  unusu^  advantage 
in  that  it  bas  the  opportunity  to  adequately  prepare 
for  a smootii  transition  into  tiie  use  of  co^  for 
gttioratloa  of  electricity  and  can  benetit  from  the 
successes  »«d  failures  of  otiier  commlssimis  and 
utilitlee.  I therefore,  strongly  urge  tiiat  ths 
^ate  do  several  tiilngs^^first  the  Commission 
should  iix^lemenl  a good  hiel  adjustment  clause 
structure  ^ecUlcally  to  handle  coal,  second 
tiie  utilities  should  prepare  good  coal  procrure- 
ment  procedures  tiiat  Ihlly  address  the  five  areas 
I discussed  earlier  and  ensure  tiiat  the  procure- 
ment actions  are  adequately  documented  and, 
lastly,  tiie  Cemmissian  should  implement  a good 
moidtoriog  program  tiirou^  which  tiie  consumers 
and  ^e  Ccnasmission  can  be  assured  tiiat  good 


they*!!  begin  ixiw,  tiien  California  will  be  able  to 
fidly  hmleti^  from  tiie  use  of  coal  to  generate 
elecxtricity  In  California. 
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SESSION  K:  ECONOHIGS  OF  COAL  USL  FOR  CALIFOESHA. 


Session  Cochairaen:  Louis  Meyer  (DreKel^  Burnham,  and  Laisbert) 

Richard  O'Toole  (JPL) 

Speakers:  Charles  Mann  (Energy  and  Environmental 

Analysis,  Inc.) 

Russell  Bardoes  (DOE) 

Edward  Vickers  (Bank  of  America) 

Noel. Rush  (Ernst  A Ernst) 


OPEN  OISCUSSION  BV  ATTENOEES 


JOHN  GEESHAN 

1 am  with  the  California  Citizen  Action  Group.  I've  got 
a question  for  Mr.  Vickers.  Is  it  your  feeling  that  most 
of  the  utility  use  of  coal  in  California  will  require  some 
form  of  project  financing? 

EDUARD  VICKERS 

I would  think  probably  so,  particularly  in  the  research 
development.  The  cost  of  a mine  today  's  so  high  that,  I 
think  the  organizations  that  would  normally  be  the  ones 
expected  to  put  this  in  would  be  either  existing  mining 
companies  or  consortium  or  utilities  or  wnat  have  you*  I 
believe  that  the  main  thrust  is  going  to  be  to  have  that 
utilized  to  the  extent  possible  to  purchase  contracts  from 
the  utility  and  project  financing  to  keep  it  as  nuch  off 
the  books  of  the  sponsoring  companies  as  possible,  and  spread 
the  risk. 

JOHN  i;eesman 

One  last  question,  what,  in  a more  specific  sense,  are  we 
talking  about  with  respect  to  these  early  term  guarantees  you 
would  expect  from  these  sponsors  in  project  financing.  Is  that 
a euphemism  for  construction  work  and  progress? 
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EDUARD  VICKERS 


No^  construction  work  and  progress  really  relates  more  to 
the  contracting  industry.  This  is  really  an  undertaking 
hy  the  sponsors 9 either  singularly  or  howe\*er  it's  put 
together » that  the  total  financing » whatever  borrowed  funds 
that  are  there*  are  guaranteed  until  this  plant  has*  in  fact* 
been  put  on  stream  and  is  doing  what  a feasibility  study 
said  it  would  do.  In  other  words  th^  banks  are  saying  to 
the  sponsors*  financing  this  on  cash  flow.  Give  a 

plant  that  will  produce  a product  so  I can  sell  it*  } ^ 

that  I will  be  prepared  to  consider  looking  at  the  bus 
risks  associated  with  running  this  later  on.  It  is  a pretty 
tight  guarantee.’* 


REPRODUCIBn.r 


GIULIO  VARSI  ^ ^ _ 

I am  from  Jet  Propulsion  Laboratory.  It  seems  to  me  that 
rather  substantial  financial  packages  have  been  assembled  in 
the  last  several  years  for  nuclear  power  plants.  A question 
1 would  like  to  ask  of  Mr.  Vickers  is*  what  is  the  difference 
between  that  kind  of  financing  and  what  you  would  foresee  for 
coal  power  plants.  Is  it  Just  the  fact  that  time  has  gone  b> 
ano  financial  climate  plans  have changed « people  have  become 
smarter  oc  Is  there  a fundamental  technical  risk? 


EDUARD  VICKERS 

I don’t  say  that  It  is  necessarily  all  that  different*  technically 
but  by  in  large,  this  is  the  power  generating  facility.  The 
nuclear  fuel,  the  financing  of  it*  has*  in  fact*  become  a bit 
of  a problem,  but  initially  this  was  a whole  contained  unit  here. 
The  uranium  was  incidental  to  raising  of  money  for  it.  Whereas 
in  the  use  of  coal,  a significant  amount  of  the  capital  going 
into  it  can  be  differentiated  into  producing  a raw  material  and 
hen  the  utility  building  the  generating  station.  I think  that 
is  why  we  do  make  this  separation.  We  see  entities  in  which  we 
can  finance,  in  different  ways*  and  that’s  why  I'm  drawing  up  the 
distinction  and  separation  of  it. 

.^01 
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GIULIO  VA^I 

Ultimately » does  that  mean  that  the  risks  involved  in 
fin'^aclng  a nuclear  power  plant  were  deemed  to  be  less  than 
the  risks  that  are  considered  now  for  a coal  power  plant. 

EDWARD  VICKERS 

I don't  think  you  could  necessarily  draw  thit  cc  ''Irsion. 

First  of  all,  most  of  the  nuclear  power  plants  i .^ir^  w s 
done  on  the  basis  of  the  utility  companies  bound  sheet,  which 
in  turn  was  spreading  the  risk  over  the  whole  of  their  assets. 

Here  we  are  talking  about  the  financing  a mine,  which  has  a 
single  purpose-to  supply  coal  to  one  or  more  utilities.  I 
don't  think  it's  the  way  the  risk  was  perceived;  I think  it 
was  a structural  thirf^  that  was  taken  place  and  how  it  was 
financed  - it  was  part  of  a pool  funds.  Here  we're  talking 
about  specific  venture  financing. 

RUSSELL  BARDOS 

I'd  like  to  add  to  that  if  I could.  I think  what  was  just 
pointed  out  to  Mr.  Vickers  hits  the  nail  on  the  head  in  that 
wit’^  the  nuclear  power  plant  the  cost  of  that  product,  the 
electricity,  was  spread  over  user  base.  Given  a high  BTU 
gasification  plant  there  is  no  rolled-in  pricing.  The  same 
thing  doesn't  apply.  The  risk  to  the  lender  is  that,  if  it 
fails, that  financing  can't  be  spread  over  anything  that  can 
be  recovered.  This  is  why  the  Government  is  looking  at 
incorporating  soon  the  loan  guarantee  program.  It's  a big 
difference  between  those  two  things. 

MARTIN  MATTES 

I am  with  the  California  Public  Utilities  Commission.  I'd 
like  to  ask  Mr.  Vickers  whether  he  would  consider  that,  in 
the  context  of  project  financing,  an  arrangement  that  would  guarantee, 
at  least  to  some  extent,  the  financial  communities  investment  in  a 
project  of  the  kind  we  are  considering*  Would  the  financial 
community  be  wilxing  to  accept  a lower  rate  of  interest  on  thei*. 
investments  than  they  receive  in  a typical  industrial  loan  arrangement? 
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EDUARD  VICSER5 

I have  Just  described  to  you  a higher  risk  finaociog.  Mo, 
fuodaueatally  the  ride  of  resource  financing,  or  any  najor 
capital  project  financing,  nust  be  bradeeted  into  a relatively 
narrow  spectrun,  the  banks,  I think  I enphasised,  really  cannot 
take  an  equity  risk  so  that  they  cannot  let  their  ranges  of 
rates  nove  all  that  great  because  of  a risk  differential.  It 
either,  for  all  intent  purposes,  is  financiable  at  the  nacket 
rate,  or  it  is  not  financible.  If  you  go  to  the  extent  of  giving 
■e  same  US  goveruaent  paper  that  is  guaranteeing  it,  then  we  can 
talk  different  rates,  but  noraally  that  is  not  the  case.  Xncreaents 
of  support,  help,  but  they  are  basically  used  to  build  a credit, 
rather  than  change  the  rate  structure. 

HARTIN  MATTES 

A second  question  1 would  like  to  ask  is  whether,  along  the  sane 
lines,  you*d  consider  that  a project  financing  arrangeaent  would 
justify  a reduced  rate  of  return  on  the  equity  portion  of  the 
financing,  below  that  rate  of  return  on  equl^,  which  is  given 
to  the  itility  generally? 


EDUARD  VICKERS 


I dop*t  think  so.  I want  to  clear  up  naybe  the  little  nisconception, 
project  financing  is  distinguishing  perhaps  between  a low  risk  and 
a high  risk-type  of  venture.  Uhat  we  are  basically  doing,  when  we 
talk  about  project  financing  or  cash  flow  financing,  is  trying  to 
nobilize  a credit  block,  be  it  fron  the  surpliers,  be  it  froa  the 
purchasers,  aaybe  its  even  froa  the  equipaent  aanufacturers.  He 
are  trying  to  build  a credit  around  an  entity  that  now  does  not 
exist.  That  really  is  the  activity.  The  sponsors  will  be  taking 
a fairly  high  degree  of  risk,  even  though  it's  gone  through  project 
financing,  I think  they  will  probably  be  taking  a greater  degree 
of  risk  for  perhaps  a shorter  period  of  tine. 
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JOHN  SPAULDING 

1 aa  with  Kaiser  Bngineers.  Most  of  the  discussioo  at  this 
coaference  has  bees  in  the  realm  of  nicroecoiiomics*  However^ 
the  primary  impetus  b^ind  utiliration  of  coal  in  California 
is  the  macroeiroiiomics,  the  balance  of  payments  and  the  reduction 
in  tire  purchase  of  oil  from  other  nations*  Inasaiuch  as  Mr*  Bardos 
is  the  only  Federal  i^epresentative  on  this  particular  panels  could 
he  cosnent  on  this  aspect  how  mi^t  Federal  Government  be  willing 
to  move  in  this  area*  other  than  Just  in  the  strai^t  tecrhnology 
areas*  as  to  alleviate  the  economic  burdens  in  the  State  of  California 
and*  in  a secondary  sense*  solve  many  of  the  problems  that  are  facing 
this  country*  primarily  the  inflation  and  the  ^oployraent*  which  are 
primarily  oil-related* 

BUSSELL  BA2D0S 

If  I could  do  that*  I don*t  think  I would  hold  the  job  I have* 

Ihat*8  no  small  order*  There  are  many  factors  as  you  have  heard 
these  past  3 days*  lia*ve  addressed  the  technical  side*  quite  a 
bit*  in  idiat  is  available*  id;at  can  be  dcme?  From  my  remarks*  1 think 
what  . one  can  do  today  is  very  limited*  from  a technological 
standpoint  of  fdiat  is  available*  low  risk  wise  you  can  move  out 
with*  The  Federal  Govemmenr  can  mandate  that  there  shall  only 
be  S million  barrels  per  day  imports*  or  7 million*  This  is  a 
nnber  that  is  being  termed  as  a goal  in  the  HEP*  Nhat  would 
hapi>en  if  that  were  the  case?  If  you  restricted  that  oil  inport* 

I think  we  would  have  disasterous  results  in  this  country*  because 
we  are  not  ready  for  the  consequences  of  that*  lie  are  not  ready 
with  something  there  now  technologically*  from  the  financial  sector 
or  from  the  eavjconsmwtal  sector*  to  fill  that  gap.  The  Federal 
Government  can  support  projects.  They  can*  for  instance*  go  into 
the  financial  support  of  the  hesco*  the  LKG  or  the  £1  Paso  Gas 
Projects*  They  can  build  liquefaction  plants*  but  at  the  same 
time*  so  you  build  one  and  eventually  you  can  overcome  all  of  the 
technical  problems  and  ail  the  other  problems  that  are  involved 
with  them*  you  still  come  down  to  that  bottom  line  you  still  have 
the  product  that  still  isn't  competitive  with  the  fuel  oil  that  you 
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are  iaportiiig«  or  even  limiting  imports  on»  or  that  you  are 
getting  out  of  the  ground  in  this  country.  It*s  stil^  not 
competitive  with  natural  gas»  that  currently  is  being  sold, 
and  even  with  deregulation  and  the  price  is  expected  by  1983, 

84,  or  85,  it  still  wouldn’t  be  economical  unless  the  government 
paid  for  a good  portion  of  it,  if  not  all  of  those  projects,  the 
crapital  portion  is  one  big  chunk  that  f!oesn't  have  to  be  written 
off. 

On  the  WESCO  Project  (I’m  going  to  take  the  freedom  and  indicate 
some  numbers),  out  of  the  total  cost  of  plant,  I believe  there  is 
about  400  million  dollars  that  goes  into  just  cost  of  capital,  the 
interest  portion  of  it..  Government,  1 don’t  believe,  even  thou^ 
there  is  a big  bank  there,  and  its  all  in  red^can  support  too  many 
of  those  projects.  Its  not  a si^>le  answer.  Industry  is  going  to 
have  to  do  it  on  their  own,  with  some  incentives,  with  some  support 
from  Govemesent,  but  at  the  same  time  they’ll  do  it  when  the  time 
is  ri^t  or  when  they  see  the  marketplace  out  there,  where  the 
fuels  are  competitive,  they  won’t  do  it  before  that,  that’s  my 
personal  view. 

MICHAEL  ROOOZEN 

1 am  with  the  UCLA  Environmental  Science  and  Engineering  and 
Science  Application*?.  ! have  a question  for  Hr.  Vickers.  You 
said  one  of  the  things  you  consider  in  evaluating  risks  of  a 
mining  venture  is  the  reserve  mineable  from  an  environmental 
poirt  of  view.  That  raises  an  interesting  question.  Do  you 
see  banks  as  having  a de  facto  regulatory  role,  in  that  you  won’t 
accept  a certain  risk,  if  it  is  apt  to  meet  with  opposition  on 
regulatory  grounds?  In  other  words,  you  %ion't  finance  a project 
if  the  risk  seems  high.  If  it  seems  that  won’t  fly  because  of 
regulations,  do  you  have  an  affect  on  the  project  design  or 
components? 

EWARD  VICKERS 

No,  I don’t  think  so.  Vhat  1 was  really  emphasizing  is  the 
uncertainty  element  of  it,  once  we  quantify  the  degree  of  risk. 
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«e  can  determine  how  much  support  we  need  and  bow  much  we  are 
willing  to  rAhe  ourselues.  It  is  more  of  a <^*iantification 
exercise  than  it  is  to  how  this  risk  is  perceived.  Getting 
a handle  on  it»  is  in  many  of  these  areas,  the  very,  very 
difficult  part.  Vhen  I said  that  the  mining  reserve  was 
there,  what  is  the  likelihood  of  the  mining  oi  it  would  be 
interrupted.  He  are  trying  to  get  a handle  on  that  in  some 
way,  and  then  measure  who  should  take  that  risk  and  how  can 
they  cover  for  that  ri^. 
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THE  REGULATORY  SYSTEM 


TBB  PRBSB8T  HBCOlATOfOr  SYSTBHi 
A OnLm  PBBSPBCnVB 


n.  D*  Ittiyte 


Manager t electric  Syaten  Planning 
Southern  California  Bdiaon  Cocpany 
Rose&ead*  California 


ABSTOACT 

The  California  Energy  Comission 
was  createdr  in  part,  as  an  effort  to 
reduce  the  conplexity  and  uncertainties  of 
licensing  electric  generating  facilities. 
Instead,  siting  and  licensing  efforts  have 
^een  styaied,  and  the  uncertainty  of 
future  energy  supply  has  increased. 
Various  regulatory  agencies  have  proml- 
gated  unrealistic  and  somtiaes  conflict- 
ing regulations  that  unduly  conplicate 
power  plant  siting  within  the  State.  Past 
policies  of  the  Public  Utilities  Comis- 
sion frustrated  utility  efforts  to  con- 
struct needed  base  load  generation  by 
limiting  utilities*  ability  to  finance 
such  facilities. 

***** 

It  is  an  often  stoced  truism  that  no 
one  wants  a power  plant  in  their  back- 
yard. Today  it  seems  that  everywhere  is 
someone *s  backyard.  And  yet,  in  spite  of 
our  desires  to  have  power  plants  built 
some  place  else  or  not  at  all,  there  is 
an  inescapable  reality  which  all  Califor- 
nians must  recognize  and  accept.  It  is 
that,  in  spite  of  all  of  our  efforts  to 
conserve  electricity,  our  collective 
demand  for  the  versatile  product  con- 
tinues to  grow,  and  this  in  turn  means 
that  sites  for  new  power  plants  need  to 
be  found. 

Prior  to  the  Arab  Oil  Embargo,  the 
rate  of  growth  in  electric  demand  was 
over  8%  per  year  in  Cdison*s  Service 
Area.  Due  tD  increased  prices,  conser- 
vation efforts,  and  their  expected  future 
impacts  on  consumption,  Edison  has 
reduced  its  forecast  rate  of  growth  of 
electric  demand  to  about  3.5%  annually 
over  the  next  20  years.  The  important 
point  to  note  is  that,  even  with  signifi- 
cant conservation  measures  and  higher 
electricity  prices,  the  rate  o^  growth  in 
electric  demand  remains  positive.  In 
Edison*s  Service  Area,  even  the  present 
relatively  modest  growth  rate  means 
we  must  add  500  megawatts  of  generating 
capacity  each  year  throughout  the  1980* s 
in  order  to  maintain  reliable  service. 
When  coupled  with  the  need  to  replace 
power  plants  that  have  outlived  their 
usefulness  and  the  need  to  switch  from 
scarce  oil  fuels  to  coal,  nuclear,  and 
other  sources  of  energy,  these  facts  add 
up  to  one  conclus  ion--i  f we  are  to 
maintain  our  standard  of  living  and  offer 
more  opportunities  to  the  economically 
disadvantaged,  we  must  have  a system  for 
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assuring  that  new  electric  generating 
plants  are  sited  and  built  in  time  to 
serve  public  need.  Hy  concern  is  that  the 
present  system  may  not  reach  timely  and 
successful  siting  decisions  for  any  power 
plants. 

In  the  early  1970*s,  the  California 
Iiegislatttre  began  to  address  the  challenge 
of  designing  a regulatory  system  to 
assure  that  needed  power  plants  would  be 
sited  and  constructed  in  time  to  serve 
public  demand.  The  legislature  recognized 
that  the  then  current  system  of  multiple 
agency  review  of  power  plant  siting 
applications,  often  in  sequence,  could  no 
longer  be  tolerated.  An  example  of  the 
regulatory  morass  surrounding  the  siting 
process  was  the  difficulty  Edison  faced  in 
securing  government  approval  to  build  San 
Onofre  nuclear  generating  station  Units  2 
and  3.  For  the  San  Onofre  Project, 
Southern  California  Edison  had  to  obtain 
over  thirty  separate  permits.  It  took  my 
Coig>any  over  six  years  to  get  permission 
to  start  building  the  San  Onofre  Project. 
This  extended  regulatory  time  resulted  in 
higher  costs  to  the  public,  and,  by 
increasing  uncertainty,  added  to  rhe 
difficulty  of  providing  a reliable  supply 
of  electricity  to  the  public. 

To  break  the  regulatory  "log  jam” 
that  threatened  to  block  the  siting  of 
needed  power  plants,  the  legislature,  in 
1974,  with  broad  support  from  environment- 
alists and  utilities,  passed  the  Harren- 
Alquist  Energy  Act  to  create  the  Energy 
Resources  Conservation  and  Development 
Commission,  commonly  called  the  California 
Energy  Commission. 

Prominent  among  the  ambitious  aims  of 
the  fiarren-Alquist  Act  was  a streamlined 
power  plant  siting  regulatory  process.  It 
included  several  goals  endorsed  by  Edison: 

o It  had  predictability.  The 
two-part  site  review,  the  Notice 
of  Intent  (or  NOI)  and  the 
Application  for  Cer wif ication 
(or  AFC)  had  a definite  begin- 
ning and  end. 

o It  consolidated  the  state's  role 
in  power  plant  site  regulation. 
The  Energy  Commission's  Certi- 
ficate was  to  substitute  for 
"...any  permit. ..required 
by  any  state,  local,  or  regional 
agency,  or  federal  agency,  to 
the  extent  permitted  by  federal 


309 


law.*  It  was  to  be  a *one-*stop* 
siting  agency. 

o It  contesplated  a system  of 
public  participation  designed  to 
avoid  unreasonable  delays. 
Alternate  sites  proposed  by  a 
util  ity  were  to  be  prel  imin- 
arily  screened  for  suitability 
in  a relatively  informal  notice 
of  intent  process » with  formal » 
detailed  review  waiting  until 
the  AFC,  when  one  site  and 
facility  proposal  would  t«  put 
forward. 

These  statuatory  goals  convinced 
Edison  that  the  proposed  power  plant 
review  process  had  a reasonable  pro* 
bability  of  reaching  successful  and  timely 
decisions  on  where  and  when  new  power 
plants  were  to  be  built  in  California. 
Bowever , as  with  many  other  laws^  the 
various  interpretations  of  intent  have 
caused  wide  differences  in  the  application 
of  the  law.  As  I hope  the  f ol lowing 
review  of  the  goals  of  the  Warren-Alquist 
Act  will  showt  there  is  a vital  need  for 
reform  of  the  Energy  Commission  siting 
process  if  it  is  to  fulfill  the  promise  of 
the  law  and  th«  public*s  need  for  a 
power  plant  siting  process  that  worts 
efficiently. 

First r in  the  opinion  of  many*  the 
Energy  Commission  has  not#  as  yet# 
successfully  implemented  the  Warren* 
Alquist  Act  goal  of  a predictable  and 
certain  siting  process.  In  order  to  begin 
the  first  half  of  what  can  be  a three*year 
siting  review  by  the  Energy  Commission#  a 
utility  must  file  a NOI  to  construct  a 
power  plant.  The  contents  of  the  NOI# 
as  described  in  the  ffarren*Alquist  Act# 
are  geared  to  provide  the  level  of  infor- 
mation needed  to  assess  the  suitability  of 
at  least  three  alternate  sites  which  an 
applicant  must  put  forward.  In  interpret- 
ing the  law#  the  Energy  Commission  has 
adopted  regulations  and  practices  which 
have  greatly  expanded  the  informational 
requirements  of  the  NOI  document  beyond 
what  we  contemplated  was  intended  in  the 
law#  and  which#  therefore#  ha.*e  delayed 
the  start  of  the  NOI  process  for  .several 
major  projects. 

The  chronology  of  Edison *s  UOl  for 
its  1290  HW  Combined  Cycle  Project  is  an 
illustration  of  my  point.  On  August  10# 
1977#  we  submitted  a 1#000  page  NOI  for 
the  project  covering  information  on  each 
of  four  alternate  sites  proposed  for  the 
plant.  According  to  the  Energy  Commis- 
sion’s regulations#  the  staff  of  the 
Commission  had  thirty  days  in  which  to 
review  the  adequacy  of  infornaLion  pre- 
sented. At  the  end  of  that  period#  Edison 
was  notified  that  its  NOI  was  "deficient 
in  almost  all  technical  areas".  It  took 
another  month  before  we  received  a staff 
statement  identifying  the  areas  of 


inadequacy.  These  Included  such  things 
as  the  permeability  of  soils  in  the  path 
of  potential  fuel  spills  if  retention 
dikes  around  storage  tanks  were  to  fail# 
to  the  impact  of  the  purchase  of  water 
from  the  Nojave  Water  Agency#  whose  source 
is  the  State  Water  Project#  on  the 
propagation  of  sport  fish  in  the  Aque- 
duct. in  all#  there  were  some  185  major 
items  of  information  listed  as  missing 
from  the  NOI#  items  which  we  feel  are  not 
required  or  necessary  according  to  either 
the  Warren-Alquist  Act  or  in  Commission 
regulations  interpreting  the  law.  Our 
Amended  appl  icat  ion  was  f inal  ly  accepted 
in  Narch#  1978.  Together  with  the  fact 
that  there  is  likeiy  to  be  a hiatus  of 
undefined  length  between  the  approval  of 
an  NOI  and  start  of  an  AFC#  while  an 
applicrant  copes  with  the  conditions  placed 
on  the  NOI#  the  record  of  the  last  three 
years  shows  that  there  is  a need  for 
reform  in  the  NOI  procedure. 

To  remedy  this  situation#  Edison# 
together  with  other  utilities#  is  support- 
ing legislation  to  make  it  clear  that 
the  NOI  is  in  fact#  what  the  Chairman  of 
the  Energy  Commission  has  referred  to  as  a 
siting  "reconnaissance*  effort.  He 
believe  that  by  reducing  the  scope  of  the 
NOI#  both  in  what  is  required  to  start  the 
process#  and  in  the  level  of  informatiop 
required  dr ring  the  course  of  the  NOI# 
to  that  originally  contemplated  by  the 
Warren-Alquist  Act#  predictability  and 
timeliness  will  result.  Applicants 
should  not  be  required  to  spend  the  tine 
and  money  necessary  to  provide  design 
level  information  at  the  NOI  stage. 

Another  major  goal  of  the  Warren- 
Alquist  Act  was  a "one-stop*  permit  review 
wherein  the  many  overlapping  and  sometimes 
conflicting  policies  of  government  agen- 
cies could  be  balanced  and  resolved  in 
favor  of  the  overall  public  interest. 
Examples  of  the  need  for  an  agency  with 
authority  to  balance  competing  public 
policies  abound.  let  me  mention  just  two 
critical  areas#  air  and  water  quality. 

As  I am  sure  you  are  aware#  the  state 
has  identified  the  Air  Resources  Board 
(ARB)  as  the  agency  responsible  for 
setting  state  air  quality  rules  to  conform 
to  national  standards  as  interpreted 
by  the  Federal  Environmental  Protection 
Agency.  The  ARB  and  local  air  quality 
agencies#  such  as  the  South  Coast  Air 
Quality  Management  District  (SCAQMD)  have 
proposed  or  adopted  rules  which  could 
prevent  the  siting  of  any  new  coal  or 
other  fossil-fueled  power  plants  in  most 
areas  of  the  state. 

Edison  presently  burns  imported  fuel 
oil  with  a sulfur  content  of  0*25%#  the 
cleanest  burned  anywhere  in  the  united 
States.  Yet#  now  a rule  proposed  for 
adoption  by  the  ARB  would  require  that 
sulfur  content  of  boiler  emissions  be 
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reduced  to  less  than  that  of  0*1%  equiva- 
lent fuel*  While  Edison  estimates  the 
cost  of  this  reduction  mould  range  from 
$100  million  to  $S00  million  pec  year* 
there  has  been  no  proof  that  the  reduced 
sulfur  emission  rule  is  necessary  from  a 
public  health  standpoint* 

Another  rule  recently  adopted  by  the 
South  Coast  Air  Quality  Hanagement 
District  would  require  that  power  plants 
reduce  emissions  of  nitrogen  oxides  CMOxI 
by  90%  * NOx  emissions  from  Edison  power 
plants  are  already  low  due  to  NOx  dis- 
patching • which  preferentially  loads  low 
NOx  emitting  equipment,  and  combustion 
controls*  Edison  estimates  the  minimum 
cost  of  developing  and  implementing  the 
technology  required  to  meet  the  90%  NOx 
removal  rule,  just  for  existing  plants, 
will  be  over  one-half  oillion  dollars,  if 
it  can  be  done  at  all*  Edison  questions 
the  cost  benefit  of  such  a drastic 
restriction  in  NOx  emissions* 

It  is  important  to  emphasize  that  the 
expenditures  to  meet  the  NOx  and  proposed 
sulfur  rules  will  be  required  to  control 
emissions  from  oil-burning  generating 
equipment  much  of  which  is  over  ten  years 
old*  The  pollution  from  such  sources  is 
estimated  at  less  than  2%  of  the  total 
emissions  in  the  Los  Angeles  area*  The 
capital  required  to  meet  the  NOx  rule 
will  not  be  available  for  rse  in  develop- 
ing and  demonstrating  non-petroleum 
energy  sources  such  as  coal* 

If  the  competing  public  interests  of 
strict  emission  control  regulations  and 
the  need  for  new  electric  generating 
plants  are  to  be  objectively  balanced, 
Edison  believes  the  Energy  Commission 
should  be  given  the  authority  to  issue 
construction  certificates  for  power  plants 
even  if  air  quality  agencies  have  refused 
to  do  so,  as  long  as  the  Commission  finds 
that  federal  air  quality  standards  would 
be  met.  We  are  supporting  amendments  to 
the  Warren-Alquist  Act  to  achieve  this 
goal. 

In  the  field  of  water  quality,  the 
state  agency  with  responsibility  for 
establishing  rules  to  achieve  goals  set 
in  the  Federal  Water  Pollution  Control  Act 
is  the  State  Water  Resources  Control 
Board*  The  State  Board  has  adopted 
a policy  on  the  use  of  inland  waters  which 
provides  that  fresh  water  will  be  used  for 
power  plant  cooling  only  as  a last  resort, 
that  is,  when  waste,  brackish  and  seawater 
are  unavailable* 

The  California  Coastal  Commission, 
although  it  does  not  have  the  authority  to 
set  water  quality  policy  or  to  impose 
water  quality  permit  conditions  more 
strict  than  those  imposed  by  the  respons- 
ible agency,  does  have  the  authority 
to  unilaterally  prohibit  the  siting  of 
power  plants  on  the  oast,  thereby  cutting 
off  access  to  seawater  as  a source  of 


cooling  water  for  power  plants*  Present 
coastal  Commission  staff  recommendations 
call  for  designating  over  8S%  of  the 
coast  (940  miles}  as  unsuitable  for 
consideration  as  power  plant  sites*  Huch 
of  the  area  proposed  to  be  left  undesig- 
nated and  thus  eligible  to  be  used  as 
alternate  sites  in  the  Energy  Commission 
process,  is  not  suited  for  siting  since  it 
consists  of  the  more  densely  populated 
regions  of  the  coast  or  is  located  on 
federal  military  reservations* 

Thus,  while  one  agency  has  determined 
that  seawater  should  be  used  for  power 
plant  cooling,  another  is  preparing 
to  block  that  option*  Taat  is  why,  when 
it  comes  to  siting  power  plants,  Edison 
believes  the  Energy  Commission  should 
be  in  a position  to  balance  the  competing 
public  interests  of  coastal  preservation 
and  the  protection  of  vital  supplies 
of  fresh  water* 

Another  goal  of  the  Warren-Alquist 
Act  was  to  provide  opportunities  for 
public  participation  in  the  power  plant 
siting  regulatory  process  while  guarding 
against  unwarranted  delay*  A key  feature 
of  the  law  was  the  separation  of  the  site 
review  process  into  two  phases,  the  NOl, 
which  we  envision  as  a preliminary  assess- 
ment of  the  suitability  of  the  use  of 
alternate  sites,  and  the  AFC,  which  is 
meant  to  be  a detailed  review  of  a single 
site  and  the  design  of  the  power  plant 
proposed  to  be  built*  While  both  phases 
of  the  process  should  afford  ample  oppor- 
tunity for  public  participation,  the  NOI 
offers  an  especially  attractive  chance  for 
a broad  spectrum  of  public  coatment  because 
it  is  at  this  early  planning  stage  when 
all  participants  can  profit  most  from  the 
public^s  views  of  the  proposed  sites* 
Such  things  as  the  presence  of  special 
local  circumstances,  environmental  condi- 
tions previously  unknown  or  social 
problems  «#hich  local  people  know  best,  can 
be  brought  out  and  assessed.  We  are 
concerned  that  the  record  of  the  NOI 
process  thus  far  reveals  that  it  has 
become  an  incredibly  complex  and  detailed 
process  that  makes  participation  by  the 
general  public  difficult  at  best. 

The  problem  stems  from  the  fact 
that  the  Commission  staff  has  lost  sight 
of  the  role  of  the  NOI  as  a site-screening 
process.  They  have  become  virtually 
mesmerized  by  the  desire  to  deal  deter- 
minatively  with  any  issue  they  believe 
could  eventually  cause  a site  to  be  judged 
unsuitable  during  the  AFC  process.  Hence 
the  staff  has  demanded  vast  amounts  of 
data  on  each  of  the  alternate  sites,  on 
alternate  technologies  that  might  sub- 
stitute for  the  proposed  plant,  on  con- 
servation programs  that  might  have  been 
overlooked  by  the  Commission  in  the  coarse 
of  the  development  of  its  official  elec- 
tricity demand  forecast,  and  other 
matters  that  belong  in  the  AFC. 
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In  its  interpretation  of  the  NOI  as  a 
determinative  process,  the  staff  has 
paradoxically  frustrated  two  important 
aims:  first,  the  goal  of  the  Ifarren* 

Alquist  Act  to  treat  the  NOI  as  a site 
screening  process,  a place  where  inf  or-* 
mality  and  simplicity  would  encourage 
"open  planning"  and  participation  by  the 
pi&lic;  and  second,  the  Conmiission*s  own 
aim  of  reducing  the  "front  end"  costs  of 
site  reviews  so  that  such  costs  cannot  be 
used  as  an  argument  by  utilities  that 
final  approval  must  be  granted  because  of 
money  already  spent* 

Because  of  the  way  the  HOI  baa 
developed,  Edison  and  other  utilities  are 
supporting  legislative  moves  to  stream- 
line ai^  simplify  the  process  to  reduce 
the  scope  of  the  inquiry  by  shortening  che 
maximum  length  of  the  HOI  fr«  18  to  8-1/2 
months,  and  eliminating  the  present 
determinative  nature  of  the  proceeding* 
Detailed  consideration  of  site-specific 
environmental  factors  and  design  features 
of  the  proposed  plant  would  be  resolved  in 
the  AFC,  id«ich  would  remain  an  18-month 
maximum  proceeding* 

He  believe  the  Energy  Commission 
should  support  the  siting  reforms  we  are 
suggesting  because  the  public  interest 
demands  reforms  in  the  current  Energy 
Commission  siting  process  if  we  are  to 
meet  future  public  demand  for  electri- 
city* The  reforms  we  are  supporting  would 
help  to  provide  a workable  siting  process  t 
with  the  necessary  protections  for? 
the  many  competing  public  interests  that 
are  so  sharply  focused  in  a power  plant 
siting  decision* 

In  closing,  let  me  also  remark  on 
some  areas  of  concern  within  the  juris- 
diction of  the  CalifoLnia  Public  Utilities 
Commission  (CPOC) * First,  there  is  a need 
for  prompt  consideration  of  the  rate 
relief  necessary  to  support  construction 
of  needed  power  plants.  The  California 
Public  Utilities  Commission  (CPOC)  took  30 
months  to  decide  Edison's  last  major  rate 
case*  Since  then,  under  the  leadership  of 
the  CPUC  chairman,  the  California  Public 
Utilities  Commission  has  instituted 
several  internal  reforms  designed  to  speed 
up  the  rate-making  process*  Our  exper- 
ience in  a present  pending  case  is  that 
these  reforms  are  working  effectively 
to  reduce  lag*  This  is  most  gratifying* 

Second,  in  order  to  coordinate  the 
review  of  siting  decisions  by  the  Energy 
Commission  with  the  CPUC's  review  of  the 
financial  aspects  of  a siting  proposal, 
Edison  is  supporting  changes  to  the 
Warren- Alquist  Act  and  the  Public  Utili- 
ties Code  to  require  utilities  to  file 
for  a Certificate  of  Public  Convenience 
and  Necessity  with  the  CPUC  concurrent 
with  the  filing  of  an  AFC  with  the  Energy 
Commission*  These  changes,  if  adopted, 
would  render  a decision  from  both  the  CPUC 
and  the  Energy  Commission  withir  18 


months  of  the  date  of  submission  of  the 
application*  He  think  this  is  in  the 
p^lic  interest  and  wIIa  reduce  costs  tc 
consumers* 

Hy  comments  today  were  offered  from 
my  perspective  as  a utility  manager  faced 
with  the  responsibility  of  finding  a 
path  through  the  present  r^ulatory  maze 
surrounding  power  plant  siting  regulation 
and  securing  the  capital  for  financing  new 
plant  construction*  without  instituting 
some  reforms,  1 believe  we  will  continue 
to  see  responsible  attes^ts  to  site  needed 
power  plants,  including  coal  plants, 
frustrated  by  bureaucratic  inertia. 
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AN  environmental  VIEW  OF  THE  REGULATORY  PROCESS 


Michael  R.  Eaton 


Sierra  Club 


This  has  been  coal  week  for  those  of  us  here* 
Last  week  we  had  Sun*day  Sunday,  and  on  Sunday, 
comcidentaliy,  the  decision  to  suspend  the  Sun- 
desert  project  was  announced* 

I d&ink  these  three  events  define  in  an  impor-^ 
tant  way  the  outlines  of  the  current  situation  ^th 
respect  to  energy  in  California*  On  die  one  hand* 
there  is  a tremendous  p*«hlic  enthusiasm  for 
renewable  energy  resource  development*  and  a 
confidence  diat  renewables  can  contribute  signi£i-> 
cantly  to  our  energy  supply  mix.  On  the  other 
hand,  we  see  a profound  and  as  yet  growing  public 
scepticism  as  to  the  wisdom  of  relying  extensively 
on  nuclear  power*  In  particular*  there  is  a wide* 
spread  awareness  of  problems  of  nuclear  waste 
management.  Nuclear  industry  and  federal 
government  attempts  to  address  Ibis  problem* 
both  in  a technical  and  public  relations  sense* 
have  as  of  yet  f-'  '^ed  miserably* 

Consequently  we  turn  our  gaze  to  coal*  each 
for  a slightly  different  reason  and  with  varying 
degrees  of  enthusiasm*  An  early  speaker  sug* 
gested  the  metaphor  a dance  orchestra  as  a fit«^ 
ting  image  for  tliis  conference.  The  tune's  there* 
but  the  beat's  less  clear*  and  each  of  us  is  doing 
a different  dance* 

One  way  to  account  for  this  divergence  is  to 
summarize  the  mood  of  the  conference  as  follows: 
coal  seems  to  be  almost  everybody's  second 
choice.  The  utilities  would  prefer  nuclear*  the 
producer  states  and  environmentalists  want  to 
trim  waste  and  shift  to  renewables*  and  the  policy* 
makers  and  implementers  are  caught  in  the  cross* 
fire,  as  usual. 

This  conference  has  addressed  the  nuts  and 
bolts  of  coal  utilization:  the  technical  parameters 
of  coal  transport,  siting*  combustion,  emissions 
control,  and  water  supply.  It  has  avoided  facing 
directly  what  in  my  view  will  be  a more  impor* 
tant  factor  in  determining  coal's  role  in  California. 
...H  that  is  the  question  of  public  acceptance. 

Coai  has  a strong  negative  public  image*  It  is 
inevitably  pictured  as  dirty.  This  negative  image 
has  been  reinforced  in  recent  months  by  the  public 
posture  opted  by  the  Sundesert  participants  dur* 
ini*  the  Legislative  debate  over  an  exemption  for 
that  nuclear  plant.  They  argued  vociferously* 
before  the  Legislature  and  in  the  media*  that  coal 
could  not  be  burned  in  California  without  sacrific- 


ing our  crlean  air  goals,  in  making  this  particular 
theme  a cornerstone  uf  the  Sundesert  canqiaign* 
nuclear's  proponents  havon't  done  the  cause  of 
coal  any  favor* 

Nor  has  PGfitE  helped  ute  situation  greatly  by 
focusing  its  sales  effort*  so  far*  on  comparisons 
to  die  Centralia  plant  and  on  arguments  tiiat  the 
absence  of  a visible  plume  from  the  plant  or  soot 
accumulation  in  its  environs  makes  it  somehow 
clean*  The  public  is  sophisticated  enough  to  have 
learned  that  dangerous  emissions  need  not  be 
perceivable  by  the  eye  to  constitute  a health 
threat. 

To  underscore  coal's  precarious  position* 
let  me  use  what  at  first  may  seem  a counter* 
example*  A major  California  utility  carried  out 
a major  survey  within  its  service  area  earlier 
this  year*  The  poll  sought  the  views  of  consum- 
ers on  a number  of  major  energy  issues*  includ* 
ing  future  generating  options.  The  results  of  that 
poll  indicated*  for  the  first  time  in  a decade*  that 
the  utility's  customers  prefer  coal  to  nuclear  by 
a very  small  margin.  This  could  be  taken  as  a 
prognosis  of  clear  sailing  for  coal*  but  1 would 
caution  strongly  against  such  a reading*  Coal's 
preeminence  is  a function  of  the  erosion  of  public 
confidence  in  nuclear*  and  little  more.  Although 
coal  placed  first*  far  less  than  a majority  of 
respondents  selected  coal  as  the  preferable 
generating  technology. 

All  of  this  suggests  to  me  that  dealing  with 
the  public  is  going  to  be  the  most  important  task 
of  those  utilities  who've  chosen  to  go  coal*  That 
task  is  made  more  difficult  by  coal's  status  as  a 
"second -choice"  option. 

The  vehicle  for  working  with  the  public  dur* 
ing  the  review  stage  is  the  Warren-Alquist  Act, 
and  the  forum,  or  battlefield  if  you  will,  for  the 
encounter  is  the  California  Energy  Commission. 
The  Warren-Alquist  Act  was  enacted  in  1974  with 
the  following  general  goals  in  mind. 

First,  there  was  a wide  perception  of  the 
need  to  shorten  the  time  for  approval  of  new 
power  plants.  Utility  industry  testimony  offered 
during  the  debate  on  the  Warren-Alquist  Act 
pointed  out  that  from  four  to  six  years  were 
required  to  secure  the  local  and  state  agency 
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ponnits  necessary  before  coQ8tructio&  of  a major 
facility  could  begiiu 

Secondly,  tiiere  was  a substantial  agreement, 
in  the  wake  of  ti&e  <dl  embargo,  tiiat  a centraiUed 
planning  process  for  energy  was  desirable,  ^e 
Energy  Commission's  role.  In  this  respect. 
Includes  responsibility  for  energy  demand  fore- 
casting, for  implementing  energy  conservation 
measures,  and  for  conducting  Mid  cc»ordiiiatlng 
energy  research. 

Thirdly,  foere  was  a wide  acc^tance  of  foe 
fact  foat  foe  energy  facility  siting  process  must  be 
an  open  planning  process  if  It  is  to  adequately  and 
efilciently  deal  with  public  concerns  and  avoid 
time-consuming  controversy  and  litigation  down- 
stream. 

Unfortunately,  one  of  foe  disbenefits  of 
centralised  decision-making  is  foe  de  facto  disen- 
franchisemert  of  local  grovqps  and  individuals  who 
lack  foe  tixue  and  financial  resources  necessary  to 
participate  in  a Sacramento  process.  The  Act 
sought  to  compensate  for  fois  by  creating,  wifoln 
foe  Commission  but  independent,  a public  advocate 
vdxose  job  is  to  inform  and  assist  Interested  mem- 
bers of  foe  public.  In  addition,  foe  Commission  is 
required  to  hold  some  of  its  hearings  in  foe  areas 
to  be  affected  by  foe  particnilar  project. 

These  provisions  for  public  Involvemeut  are 
important,  but  they  do  not  in  my  view  go  far 
enough.  In  practice,  citizen  groups  have  fcnind  foe 
Commission's  siting  process  to  be  expensive, 
time  -consuming,  to  require  extensive  travel. 

These  problems  can  be  mitigated  only  forou|^  a 
program  of  public  funding  designed  to  reimburse 
citizen  groups  for  costs  incurred  in  foe  Commis- 
sion's siting  and  ofoer  processes.  Such  programs 
of  public  assistance  have  operated  successfv^y  at 
foe  federal  level  for  several  years,  and  foelr 
impact,  contrary  to  foe  fears  of  opponents,  has 
been  to  speed  %xp  foe  decision  process  by  allowing 
for  foe  early  identification  and  resolution  of 
environmental  and  consumer  concerns.  The 
Commission's  Public  Adviser,  Carolyn  Kemmler, 
has  proposed  a similar  program  for  foe  Energy 
Commission,  Its  price  tag  would  be  about  half 
that  of  this  conference.  It  wo*ild,  in  our  view,  be 
money  well  spent.  A program  of  public  funding 
would  accomplish  far  more  toward  identifying  and 
resolving  public  concerns  about  coal  use  and  mak- 
ing possible  constructive  dialogue,  than  a dozen 
such  get-togethers  as  this.  I would  urge  this 
audience  to  consider  seriously  the  merits  and 
advantages  of  public  funding. 

The  Warren-Alquist  Act  has  been  in  force  now 
for  3-1 /Z  years.  It'e  been  a stormy  period,  and 
as  many  expected,  the  Commission  has  had  prob- 
lems getting  its  house  in  order.  The  consensus  of 
support  with  which  the  Warren-Alquist  Act  was 
enacted  has  all  but  eroded  away.  Mr.  Warren's 
gone  to  Washington,  and  Mr.  Alquist  has  had  some 
second  thoughts.  A major  legislative  review  of 
the  Act  is  underway,  impelled  In  large  part  by  the 
Sundesert  controversy. 

The  utility  and  energy  producing  interests 
have  embarked  on  a lobbying  effort  aimed  at 
shortening  the  Commission's  allowable  review 
periods  and  redefining  the  scope  and  focus  of  the 


two  phases  of  foe  siting  process*  1 won't  attempt 
to  deal  with  foe  details  of  these  proposals  now, 
but  1 would  like  to  offer  a few  words  of  advice  to 
foose  concerned  with  foe  fiiture  of  coal  In 
California,  I would  like  to  recall  to  you  Tom 
Austen's  closing  comment,  udiich  I'm  rot  sure 
received  foe  attention  it  deserved,  Tom  said, 
more  or  lees,  that  If  utilities,  environmmtalists 
and  regulators  fail  to  work  togefoer  to  build  a 
cc»al  plant  foat  is  significantly  cleaner  foan  EPA 
standards,  foe  dissension  foat  will  accompany  foat 
project  may  well  mean  foat  California's  ^st  coal 
plant  is  its  last.  The  Energy  CommiBSlon  stands 
now  as  foe  only  arbiter  of  foat  type  of  diseensian 
or  disagreement.  While  imperfect,  it  stands  far 
above  any  of  ite  sister  state  or  federal  bodies  in 
terms  of  public  participatioa  and,  consequeatly, 
of  public  confidence. 

It  is  fashionable  In  some  circles  to  consider 
foat  government  is  In  large  measure  foe  problem 
wifo  respect  to  energy.  There  is  room  for,  and 
need  for,  reform.  But  d<m*t  forget  about  foe 
public  r^e  in  energy  policy  formulation.  Wlfoout 
foat  public  Involvement,  I believe  any  energy 
strategy,  plan,  process,  or  major  project  is 
doenned  to  fail,  Wlfoout  full  cemsideration  of  foe 
views  of  citizen  groups,  foere  wlli  be  little  basis 
for  public  confidence  foat  foe  result  of  foe  decision 
process  is  in  foe  public  Interest, 

I'd  like  to  conclude  my  remarks  wifo  two 
specific  comments.  First,  let  me  allude  briefly 
to  one  of  foe  major  gaps  in  fois  for ee -day  program. 
I do  80  not  to  detract  from  foe  efforts  of  foose 
wfao've  put  fois  meeting  togefoer,  but  sinq>ly  to 
counter  foe  inevitable  psychological  momentum 
vfoich  may  induce  us  to  bfiieve  that  we've  done 
foe  job  or  taken  care  of  foe  problem  in  these 
three  days,  1 refer  specifically  to  foe  absence  of 
any  consideration  of  foe  land  use  planning  aspects 
of  coal  development  in  California,  The  Bureau 
of  Land  Management  is  currently  involved  in  foe 
preparation  of  a master  land  use  plan  for  foe 
California  Oeser'.  Conservation  Area,  one  of  only 
two  BLM  conservation  areas  in  foe  c<Rmtry«  This 
is  a major  effort*  It  will  liave  a fiindamental  role 
in  directing  future  uses  of  foe  desert,  and  it  will 
have  a precedential  importance  wifo  respect  to 
foe  handling  of  public  lands  elsewhere.  The 
California  Desert  has  a special  place  in  foe 
hearts  and  minds  of  Southern  Californians,  and 
surveys  have  found  overvfoelming  public  support 
for  preservatUm  of  desert  lands  opposifion 
to  energy  development  and  ORV  use,  ^rting  out 
these  conflicting  values  and  potential  uses  i^l  be 
a major  part  of  any  effort  to  site  a coal  plant  in 
foe  desert.  BLM  is  laying  the  groundwork  for 
foat  efiort,  and  I foink  it's  very  unfortunate  foat 
neither  BLM  nor  foe  ciUzena  working  with  them 
in  foat  effort  were  represented  on  foie  program. 

Secondly,  and  finally,  1 would  like  to  address 
myself  briefiy  to  foe  request  foat  Jim  Walker 
made  of  foe  panel  members.  Jim  asked  foat  we 
look  ahead  two  years  and  ask  ourselves  what  we 
would  hope  to  see  accomplished  by  foe  regulatory 
agencies  in  that  time.  I'll  suggest  two— one  for 
foe  Energy  Commission,  and  to  be  fair,  one  for 
foe  ARB. 

First,  foe  Energy  Commission.  I think  it  is 
essential  to  foe  energy  planning  and  decision 
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process  tiiat  Hie  £&ergy  Commissioo  solidify  and  % 
demystify  its  forecastl^  process.  As  anyone  who 
has  worked  wiHi  Hie  Crnmniseioii  knows,  &ere 
have  been  no  iirm  answers  to  the  caesttona  o£  need 
and  conservation  potential.  The  forecasting  pro- 
cess is  obscure.  It  suffers  from  a lack  of  po&ic 
Involvement,  and  lt*s  nmnhig  behind  achedide. 

Since  Hie  need  questloa  Is  in  most  cases  Hie 
Hireshhold  issue,  attempting  to  build  an  evidentiary 
record  and  public  dialogue  given  Hie  current  situ- 
ation Is  mu^  like  building  a house  of  cards— you 
never  know  which  additional  card  Is  going  to  cause 
Hie  vdiole  to  come  tnmhling  down.  1 would  hope 
Hiat  In  Hie  near  future  Hie  Ctunmisslon  will  he  able 
to  put  its  forecasting  activities  on  a more  solid 
footing,  clarify  Hiat  process,  and  make  It  a more 
open  process. 


My  second  esqiectatlon  pertains  to  the  Air 
Besources  Board  and  in  pa^cnlar  to  Hie  devel<^- 
mwt  of  Hie  State  hooplementation  Plan.  It  seems 
to  me  that  air  Issues  suffer,  like  ^e  forecastisg 
process,  isom  a certain  measure  of  ambiguity, 
hi  particular,  1 sense  a lot  of  coriusion,  boHi 
wi&in  the  enviromneatal  community  and  among 
industry  and  uHUty  pec^e,  as  to  the  effect  of  Hie 
air  cmistralnl  in  determdidng  Hie  siting  of  new 
Indo  'trial  «nd  generation  facilities,  urban  versus 
remote  siting.  Hie  development  of  cogeneration, 
and  oHier  key  issues.  1 would  hope  Hiat  as  Hie 
S I P is  devel<^ied.  Hie  ARB  and  ihe  local  boards 
will  be  able  to  educate  and  involve  a broader  seg- 
ment of  Hie  pubUc  and  to  deffne  issues  and 
inlets  in  a w/xy  to  better  facilitate  Hiat  involve- 
ment. 
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REGULATORY  FUTURE  OF  COAL 
m CALIFOPWIA 


Mary  Nichols  ^ 

Air  Re  source  8 Board 
State  of  CaUforaia 


Abstract 


Coal  has  a public  linage  as  a dirty  fuel  and 
facilities  u^ing  coal  as  being  among  the  most  pollu- 
ting sources  in  any  industry.  This  image  has  led 
many  to  conclude  that  coal  needs  special  considera- 
tion and  special  regulatory  treatment  to  be  burned 
in  California*  Nothing  could  be  further  from  the 
truth* 

The  first  coal- fired  plants  in  the  West  urere 
dirty*  With  the  enactment  of  tough  federal  laws 
and  local  enforcement,  these  being  cleaned 
up*  New  plants,  with  fell  advanced  controls 
installed  during  c mstruction,  will  be  far  cleaner 
even  than  fully  retro -fitted  old«^r  facilities*  New 
coal  burning  plants  can  be  cleaner  than  traditional 
oil  burning  facilities. 

Once  the  image  that  coal  is  dirtier  than  other 
fuels  has  been  dispelled,  it  is  clear  that  a coal- 
fired  power  plant  faces  no  more  difficult  regi  a- 
tory  tests  than  other  large  industrial  sources 
seeking  to  locate  in  California  or  other  states  with 
serious  air  pollution  problems* 

Regul^iiuno  requiring  pre-construction  review 
of  large  new  sources  which  without  strict  controls 
have  the  potential  to  seriously  degrade  air  quality 
are  stUl  relatively  d'^w*  Projects  which  have 
sought  to  locate  in  California  under  these  regula- 


tions have  not  found  them  to  be  an  impossible 
burden*  Although  a coal  plant  has  not  formally 
gone  through  California's  permitting  process,  all 
of  the  analyses  done  so  far  on  a hypothetical  coal 
plant  indicate  that  there  are  multiple  sites  where 
the  existing  regulatory  process  could  permit  loca- 
tion of  such  a facility*  It  is  certainly  too  early  to 
say  that  changes  in  the  process  are  necessary  or 
even  CO  predict  what  adjustments  might  be  required 
in  the  future* 

The  shape  of  future  regulation s seem^  clear* 
Because  the  exact  nature  of  air  quality  problems 
varies  among  air  basins  the  stringency  of  some 
rules,  including  requirements  for  emissions  off- 
sets, will  be  greater  in  some  areas  than  others. 
The  precise  amounts  and  types  of  needed  emis- 
sions reductions  will  be  set  when  the  State 
Implementation  Plan  (SIP)  is  presented  to  the 
Environmental  Protection  Agency  in  January  of 
1979*  Approval  of  the  SIP  will  fur  * er  reduce 
doubts  about  where  coal  can  be  burned  and  under 
what  conditions*  Development  of  a program  for 
prevention  ot  significant  deterioration  (PSD)  in 
areas  of  the  State  where  a sulfur  cxide  and  parti- 
culate standards  are  now  being  met,  including 
designation  of  some  Class  lU  sites  as  suitable  for 
an  incremental  addition  of  pollutant  will  also 
occur  within  the  next  year*  At  hat  point,  it  will 
be  possible  to  'map"  suitable  sites  anywhere  in 
California,  at  least  from  the  air  quality  perspec- 
tive, with  considerable  certainty. 


NOTE:  The  complete  paper  was  not  available  at  the  time  of  publication* 
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SESSION  XI:  THE  REGULATORY  SYSTEM 


Session  Cochalrmen:  Walker  (CEC) 

Martin  Goldsmith  (JPL) 

Speakers:  Doug  Whyte  (SCE) 

Michael  Eaton  (Sier.-a  Club) 

Maty  Nichols  (ARB) 

OPEN  PISCUSSJON  BV  ATIENPEES 

UNIDENTIFIED  ATTENDEE 

I wonder  ir  there  is  a fundamental  incompatibility  between 
the  State  and  Federal  energy  policy.  When  we  talk  about  the 
need  for  energy  in  Ca^i.^omia,  it  seems  that  most  of  the  talk 
centers  around  at  what  rate  the  demand  for  electricity  will 
grow  and  will  conservation,  in  one  form  or  anotner,  be  enough 
to  obviate  the  need  for  additional  resources.  You  could  look 
at  need  another  way.  California  is  burning  a tremendous  amount 
of  oil,  a resource  that  could  be  xrery  precarious  by  the  mid  80s, 
at  least  economically,  if  not  as  far  as  availabiliry  goes.  There 
is  a need  for  coal  or  some  alternate  resource  in  order  to  reduce 
our  dependence  on  oil.  1 am  wondering  to  what  extent  the  Commission 
recognizes  that  as  a legitimate  need  for  coal  or  any  other  alternate 
source  cf  power;  the  need  to  replace  oil  fired  generation  as  opposed 
to  the  need  to  meet  any  future  growth. 

JIM  WALKER 

I don*t  think  there  is  any  fundamental  conflict  between  Federal 
and  State  energy  policy.  There  is  a superficial  conflict  and  it 
is  caused,  basically  by  people  looking  at  the  Legislature's  and 
the  Energy  Commission's  recommendation  on  Sun  Desert.  They  are 
basically  saying,  that  if  you  are  burning  an  amount  of  oil  and 
you  can  build  another  nuclear  plant,  that  can  displace  oil, 
you  are  not  doing  as  much  as  you  could  theoretically  could  tj  reduce 
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oil  consinptiofi*  la  fact  our  aoalyses  ^ow  that  you  could 
^chieire  esseotially  the  sat  levels  of  oil  cousuaptioo  through 
an  alternative  resource  plaa»  involving  coal,  geothenal, 
conservation  and  other  tasures.  I think  that  even  in  that  sense 
He  had  a lot  of  questions*  It  uasn*t  a strategy  that*s  in  funda- 
■ental  conflict  with  the  National  Energy  Policy  > 

For  another  thing  3rou  knov  there  is  no  National  Energy  Act  yet* 

That  is  still  up  in  the  air»  and  one  of  the  things  that  I vis*  the 
federal  policy  nakers  vould  understand  is  I vould  nuch  rath-  then 
vork  on  a federal  energy  policy  than  a national  energy  policy.  1 
think  that  the  total  national  energy  policy  part  of  it»  is  going  to 
be  built  fron  the  ground  up*  Califomi***  has  a lot  of  ideas,  Texas 
does,all.  the  States  you  probably  heard  fron  yesterday  do*  I think 
the  fundmental  regional  nature  of  energy  policy  has  to  be  recognized 
at  the  national  level,  at  the  federal  level,  and  they  should  spend 
■ost  of  the  tine  developing  two  things:  the  unique  role  for  the 

federal  goveruwnt  and  then  the  interfaces  with  regional  interest* 

SARAH  HOFFHAN 

I an  a representative  of  local  govemnent*  I am  fron  San  Bernardino 
Count ty*  As  a representative  of  local  governaent  1 very  much  agree 
with  Hr*  Eaton.  The  concerns  of  local  citizens  must  be  included  in 
decision  making  process  and  join  in  his  praise  of  BLHs  effort  to  do 
a land  nanag^ient  study  for  our  desert.  However,  air  quality  is  also 
of  vital  Importance  in  the  desert  region  and  planning  there  is  also 
necessa^'.  San  Bernardino  Cbunty  has  requested  ARB*s  expertise  in 
preparing  an  air  quality  maintenance  plan  for  the  desert  and  has  been 
turned  down*  I think  if  ARB  is  truly  behind  their  concern  to  streamline 
and  coordinate,  they  might  want  to  reconsider  this  decision. 

MARY  NICHOLS 

If  that  was  a question,  or  even  if  it  wasn't,  I will  respond.  San 
Bernardino  County,  in  a very  open  attempt  to  avoid  dealing  with  land 
use  or  transportation  control  issues  at  the  county  level,  asked  the 
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AfiB  to  take  over  control  of  its  planning  process  under  the 
nonattainnent  planning  provisicms  of  the  Clean  Air  Act.  That 
is  a task  that  is  iaipossible  for  the  ASB  to  take  over  becsaose  of 
the  Clean  Air  Act  requireaents»  that  local  government  be  directly 
involved  in  those  aspects  of  the  planning  that  are  under  the  direct 
control  of  local  govenoaent^  namely  land  use  and  transportation. 

He  so  notified  the  County  of  San  Bernardino  and  we  are  attempting 
to  initiate  a cooperative  planning  process  between  the  State  and 
the  County. 

I would  like  to  use  the  opportunity  ^ile  we  are  waiting  for  some- 
body else  to  ask  a question  to  respond  in  part  to  the  question  that 
Jim  raised. 

One  thing  that  I think  that  the  ARB  needs  to  do,  within  the  next 
two  years  certainly,  is  to  amend  the  State  iiq»lCTentation  plants  to 
adequately  meet  the  requirements  of  the  Federal  Clean  Air  Act,  in 
terms  of  both  nonattainnent  area  planning  in  various  areas  which  do 
not  meet  any  of  the  federal  standard,  and  prevention  of  significant 
deterioration  in  areas  of  the  State  that  presently  are  better  than 
the  clean  Air  Standards.  He  are  internally  accelerating  our  process 
of  trying  to  develop  a plan  for  areas  of  the  State  idiich  we  now 
believe  meet  the  Federal  Air  Quality  standards  and  to  develop  a 
program  for  identifying  areas,  ^ich  are  suitable  for  some  degree 
of  degradation.  Under  the  federal  law,  there  are  three  categories 
of  deterioration  that  are  permitted,  none  of  %diich  would  be  down 
to  (or  up  to  depending  on  how  you  look  at  it)  the  level  of  the 
Federal  Air  Quality  Standards.  They  would  still  have  to  be  better 
than  that,  but  there  are  areas  of  the  state  that  may  well  be  appropriate 
for  some  degree  of  deterioration  and  we  intend  to  develop  a process  to 
identify  such  areas  with  the  help  of  local  government. 

DALE  JCBIES 

I am  with  the  Southern  California  Edison  Co.  I wanted  to  thank  Mike 
Eaton  for  bringing  up  the  point  of  public  acceptance  of  coal  in 
California,  which  I agree  with  him  is  very  Important*  I don't  know 
if  you  were  here  yesterday  to  hear  Larry  Papay's  talk  on  burning  coal 
cleaner  than  oil,  but  to  summarize  it,  the  idea  is  to  take  an  existing 
oil  fired  plant,  convert  it  to  coal  and  demonstrate  advanced  NO^  SO2 
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particnlate,  and  other  control  teclinolosies.  The  objective  of  this 
would  be  to  have  less  ewissions  after  you  are  done  chan  when  you 
start.  How  the  «iuestlon  I have  is,  do  you  think  that  the  Sierra 
Club  or  otter  groups,  like  the  Sierra  Club,  would  support  a pcogR» 
to  try  Co  get  down  to  reality  with  idiac  really  can  be  done  and  if 
not,  why  not? 

MIKE  EkTOn 

I think  that  the  progran  that  was  outlined  yesterday  does  sound 
very  promising.  Certainly  notliing  Chat  we  could  find  fault  with. 

BOB  ISIHZER 

I work  with  the  San  Diego  Gas  and  Electric  Conpany.  I*d  like 
to  direct  a question  toward  mary  Hictels  if  I could,  i picked 
up  on  a point  that  was  made  by  Doug  Hhyte,  in  his  presentation, 
in  terms  of  the  relative  cost  of  MDk  control.  In  this  sense,  it 
was  in  terms  of  NO^  control  on  our  present  available  energy  resources 
Assuming  Chat  Southern  California  Edison  is  required  to  meet  the 
90Z  HO^  removal  requirement,  passed  by  the  South  Coast  Air  Quality 
Management  District,  by  1982,  Is  this  not  a disproportionate 
allocation  of  electric  rate  payer's  funds,  considering  that  power 
plants  only  contribute  about  2Z  of  the  NOj^  in  the  South  Coast  Air 
Basin. 

MART  HICBOLS 

The  figure  Isn't  2Z  of  NO^.  That  2Z  figure  Is  deceptive, that's 
based  (I  call  it  deceptive,  Edison  will  disagree  with  me),  2Z  number 
is  based  on  total  pollutants  enltted.  Their  share  is  2Z  of  all 
pollutants  emitted.  Power  plants  are  extremely  low  emitters  of 
hydrocarbon  on  a proportional  basis.  They  are  substantial  emitters 
of  NO^  and  I believe  Chat  the  cost  to  the  rate  payers,  as  compared 
with  other  costs  of  HO^  cleanup,  which  will  be  needed  Co  meet  Federal 
Air  Quality  Standards,  is  not  out  of  line  based  on  the  technology. 
Chat,  1 understand,  will  be  required  to  meet  the  cleanup  requirements 
I,  however,  would  like  to  emphasize  Chat  is  based  on  the  assumption 
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that  90Z  is  the  figure  that's  required.  Edison  and  the  Departaent 
of  Hater  and  Power  have  appealed  to  the  Board  from  the  decision  of 
the  South  CSoast  Air  Quality  and  Manageoent  District  on  that  rule 
and  we  will  be  reviewing  that  at  our  meeting  in  Hay. 

BOB  leiHZBR 

He  are  not  going  with  a single  figure,  but  assuaing  then  that 
aobile  sources  are, in  fact,  the  largest  single  contributor  to 
eaissioiis  in  tlie  South  C04»t  Air  Sasin,  l*d  like  to  find 
out  froB  you  uhat  plans  are  being  considered  by  the  Air  Resources 
Board  for  controlling  those  types  of  enissioosa 

MARY  MICHOLS 

As  you  probably  know,  the  Air  Resources  Board  in  California  has 
the  oo^c  stringest  standards  in  the  country  for  MO^  control  froa 
automblleso  He  have  established  standards  which  are  substantially 
in  excess  of  «diat  the  Federal  requireraents  on  automobiles  would  be. 

He  have  said  however,  that  we  don’t  believe  that  is  the  ultimate 
cleanup  that  could  be  expected  of  the  autoiaobile.  He  feel  that  we 
have  gone  as  far  as  we  can  go,  with  existing  technology  and  the  auto 
manufacturers*  question  whether  what  we  are  talking  about  is  even 
existing  technology,  but  it  is  at  least  known  technology  for  cleanup 
of  NO^  emissions  from  cars.  1 think  that  we  are  going  to  be  vx>ving 
much  more  vigorously  to  control  other  mobile  sources,  in  addition 
to  the  passenger  car,  I*a  talking  about  trucks,  buses  and  motorcycles. 
For  example,  we  have  got  control  programs  going  into  effect.  In  all 
of  those  areas,  which  are  going  to  bring  emissijns  of  new  vehicles 
down  substantially.  He  have  also  indicated  that  our  goal  by  1990 
is  to  have  a vehicle  fleet  emitting  SOZ  electric  of  the  current 
standards.  This  will  mean  a substantial  number  of  electric  vehicles, 
we  will  be  producing  more  business  for  your  power  plants  and  more 
cleanup  will  be  required. 

IKE  EASTVOLD 

I'm  representing  the  De.sert  Region  for  the  Sierra  Club.  There  were 
some  concerns  which  were  eclipsed  during  the  Sun  Desert  NOl,  by 
nuclear  issues  and  financing  issues  which  as  Mr.  Eaton  pointed  out 


were  not  addressed  in  this  conference  and  which  seened  to 
have  been  sort  of  forgotten  or  laid  aside  since  Sun  Desert  was 
rejected.  Those  are  the  land  use  planning  issues.  Those  of 
us  that  were  involved  in  the  Sun  Desert  proceedings  and  were 
concerned  about  it»  were  concerned  about  the  regional  scenario 
for  energy  developoent  that  would  have  been  crystalized  by  the 
Sun  Desert  Plant.  Being  essentially  the  first  najor  nuclear 
facility  in  the  eastern  desert  with  the  Vidal  Project  and  LADUPs 
Eastern  Desert  Project  waiting  in  the  wings.  It  seened  that 
Sun  Desert  was  going  to  fly»  that  several  of  these  other  plants 
would  have  of  coarse  followed  the  lead»  and  we  would  have  a najor 
nuclear  enclave  with  transaissiem  lines  across  virgin  parts  of 
the  desert  and  substantial  coomitaents  of  scarce  desert  water 
resources  to  these  plants. 

These  regional  inplicatioos  were  never  really  addressed  by  the 
HOI  approach.  I don't  see  that  in  preparing  for  coal  in  the  State 
of  California  that  we  really  have  ouch  of  a different  situation. 

He  have  PG&E  craing  in  with  a few  sites  up  in  Horthem  California 
and  obviously  everything  that  happens  in  PG&E's  NOl  is  going  to 
effect  us  down  here  in  Southern  California.  It  has  a regionax 
inpact  and  yet  its  not  being  approached  as  a regional  issue.  It 
is  a regional  issu:».  He  have  Edison  talking  about  getting  ready 
for  Vidal  at  Daggett.  Hhy  have  we  settled  on  Vidalf  Why  are  we 
looking  only  at  the  d«:sert.  lAiy  aren't  we  looking  at  the  Southern 
California  Region  or  why  aren't  we  locking  statewide.  It  was  aJways 
Biy  understanding  that  the  Harren  Alqulst  Act  provided  soae  responsi- 
bilities^  idiereby  the  Energy  CcHmaission  had  to  do  statewide  facility 
siting  land  use  planning. 

I would  like  to  ask  Mr.  fflalker  how  he  sees  these  responsibilities 
today  for  regional  and  statewide  land  use  planning  as  we  approach 
the  coal  question.  I*d  also  like  to  bounce  it  off  Doug  Hhyte  frora 
Edision  in  regards  to  regional  perspective  and  what  Edison  might 
be  doing  to  get  a regional  perspective  on  this  Vidal  proposal.  I'd 
also  like  to  say  that  we  very  much  appreciate  the  fact  that  Southern 
California  Edison's  NOI,  for  the  confined  cycle  facility,  does  pick 
sites  that  are  considerably  separated  in  distance  and  represent 
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different  envirDonental  and  geographical,  areas  in  Southern 
California.  Miereas  SDG&B*s  NOl,  ne  were  stuck  with  essentially 
three  sites  in  California  within  naybe  40  niles  total  distance. 

They  were  all  using  the  sane  water,  the  sane  transmission  lines 
systems;  no  natter  which  one  you  chose,  you  were  going  to  get 
the  sane  results.  I would  like  to  bounce  t^t  off  "iison  and 
Mr.  Halker  if  1 could. 

JIN  HALKffi 

Naybe  1 can  start  off.  I think  to  a limited  extent,  it  is  addressed 
in  each  Notice  of  Intent.  For  exai^le,  in  Sun  Desert  the  conmission 
approved  the  three  sites  but  only  for  one  facility;  basically  saying 
that  they  all  depend  on  the  same  water  and  otlker  resource  base,  so  they 
weren't  independent  locations.  In  that  limited  extent  they  explicitly 
recognized  some  of  the  regional  concerns.  The  way  we  are  approaching 
it  in  looking  at  the  cases  now  is  much  more  explicit.  Maaiely,  if 
we  are  looking  at  the  PG&E  Fossil  1 and  2 Case,  the  staff  has  established 
a Nothera  California  supply  strategies  team  with  a very  substantial 
portifin  of  our  staff  working  on  it,  including  the  tdiole  set  of 
environmental  constraint  subgroup.  They  ate  looking  at  not  just 
Fossil  1 and  2 but  Pittsburg  8 and  9,  the  geothermal  development  of 
the  geysers  whole  series  of  other  plants  and  how  chose  will  affect 
perhaps  Che  ultimate  carrying  capacity  of  a site,  at  Montezuma,  of 
Che  Northern  San  Joaquin  Valley,  etc.  I think  that  we  recognize, 
really  based  on  the  analysis  we  did  for  1852,  of  how  you  can  go  about, 
fdiat  we  call  a locational  analysis  and  regional  and  environmental 
constraints.  I think  we  will  be  doing  the  same  thing.  We  do  have  a 
representative  working  with  the  BLN  on  the  desert  planning,  so  for  the 
same  complex  of  Southern  California  cases,  Che  Edison  Case,  any  new 
filings  that  we  may  have  down  there,  that  some  approach  to  Che  extent 
of  our  staff  limitations,  will  be  incorporated.  In  the  other  areas 
we  will  be  working  with  the  Air  Resources  Board  and  State  Implementation 
Planning  idiere  there  is  some  explicit  regional  planning  operations 
going  on.  So  it  is  something  we  did,  really  in  the  f!rsc  years  of 
Che  Commission's  existence,  it  is  in  the  law,  we  had  some  Ideas  about 
what  it  meant,  we  didn't  really  know  how  to  operationalize  it.  I 
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think  ne  do  now,  and  I think  that  we  will  be  seeing  each  case 
will  be  done  in  the  context  of  the  total  developaent  pattern 
for  the  region.  I won*t  promise  everything^  but  1 think  that 
we  are  gclng  in  that  direction^  explicitly^  in  our  internal 
planning. 

DOOG  USTTE 

Tes  Ike»  on  the  subject  of  air  coiriiined  cycle  NOI»  we  did  spend 
a great  deal  of  timp  and  it  was  a deliberate  attempt  to  try  and 
regionalize  tte  coast  and  the  inland  siting  for  the  4 sites  that 
we  have  on  the  HOI. 

On  the  subject  of  the  Vidal  coal  plant  that  you  mentioned^  I 
Just  want  to  point  out  that  we  have  not  submitted  an  NOI»  we  are 
not  to  that  stage  yet.  %*re  merely  assessing  the  possibilities 
and  the  Vidal  site  was  one  candidate  site  that  was  mentioned, 
because  it  happens  to  be  fairly  close  to  both  a railroad  and 
water,  which  are  two  of  the  essential  ingredients  that  we  need  to 
site  a coal  plant.  There  is  another  little  wrinkle  there  and 
diat  is  that  Edison  owns  a piece  of  land  out  there. 

JIM  CONGER 

I am  with  Chevron  Research  Company  and  I*d  like  to  coraoent  on  Mary 
Nichols  observations  about  State  government.  You  mentioned  that 
the  recent  operation  of  the  uncoordinated  state  bureaucracy *s  inter- 
acting and  bickering  ^.*ith  each  other  and  generally  the  lack  of 
progress,  showed  state  government  operating  the  way  It  ought  to  be. 

I disagree  with  that.  Implicit  in  your  statement  is  the  assumption 
that  we  have  time  to  waste. 

One  thing  we  haven’t  talked  about  in  the  discussions  here,  was 
the  urgency  with  which  the  State  of  California  and  the  Nation 
as  a whole,  come  to  grips  with  the  energy  problem  and  that's  partly 
the  coal  issue.  Me  Just  don't  have  5 years,  6 years  to  waste 
developing  and  getting  going  on  a single  project.  Right  now,  even 
a precursory  Icok  at  the  American  energy  situation  shows  we  are 
importing  almost  half  of  our  oil  and  that  hilf  could  be  cut  off  at 
any  moment.  We  just  don't  have  time  to  waste  for  that  kind  of 
bureaucracy. 


nm  NICHOLS 

I was  being  slightly  cynical » but  1*11  take  you  on  despite  the 
overwtelaing  support  that  you  appear  to  have  from  the  audience* 

He  do  not  face  an  iomediate  crisis  about  burning  coal  in  the 
next  5 years*  H^  have  a glut  of  oil  in  California  in  the  next 
5 years.  He  recognize  our  role  as  part  of  the  national  energy 
picture  and  our  obligatio^iS  to  help  with  the  process  of  shifting 
away  f^m  the  extensive  and  excessive  reliance  that  we  have  on 
foreign  oil»  if  the  solution  to  that  is  to  abandon  existing  legal 
id>ligations  to  meet  enviroimental  standards^  and  to  abandon  existing 
commitment  to  locals  state  and  ederal  government  processes  that 
are  in  place,  then  I think  we  should  be  prepared  to  face  that. 

I personally  am  very  willing  to  take  that  risk  and  I suggest 
that  most  of  the  people  of  the  State  are  also. 

DONNk  PIVieOTTO 

I*m  from  JPL.  One  of  the  reasons  we  are  having  this  conference 
is  to  prepare  for  a workshop  which  will  presumably  try  to  address 
the  issues  of  what  the  State  can  do  to  help  make  it  possible  to 
use  coal  in  California.  One  of  the  problems,  tdien  we  were  doing 
a geothermal  study,  we  noticed  the  lack  of  coordination  or  under* 
standing  of  what  coordination  was  required,  between  the  various 
state  agencies  and  between  the  state  agencies  andthe  federal 
agencies  and  local  agencies,  etc.  I*d  like  to  know  if:  1)  you 

feel  that  the  communication  methods  are  adequate  to  address  the 
problems  that  we  expect  to  find  with  coal  and  the  regulatory 
necessities,  and  2)  if  they  are  not  adequate,  are  there  plans 
being  set  in  motion  now  for  building  up  these  communication 
channels.  I'd  like  to  address  that  Mr.  Walker  and  Mary  Nichols 
and  maybe  to  Mr.  Hhyte  who  is  kind  of  caughc  in  the  middle. 

JIM  WALKER 

I basically  support  Mary  with  certain  cautions.  Namely,  I think 
it's  possible  and  I think  with  a lot  of  diligent  effort  on  the 
part  of  the  State  agencies,  it  can  work.  It  really  will  take  a 
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comitnent  upon  nil  of  the  state  agencies  to  not  try  to  defend 
their  own  turf  too  «ich,  to  realise  that  there  is  going  to  have 
to  be  some  give  and  take  to  realise  that  the  Energy  Commission 
has  a non-single  inirpose  in  the  enviroiiDental  energy  balancing 
role.  Ue  will  sometimes  be  taking  on  other  agencies,  etc.,  but 
I agree  with  her,  although  I have  ray  fingers  crossed  and  I realize 
that  the  Energy  C6raraissi<m  and  myself  personally  the  staff  will 
have  a treoendous  responsibility  in  Braking  the  system  work.  He 
have  a lot  of  our  resources  projected  for  better  interagency 
coordination  because  now  we  know  what  it  is  in  a non-motherhood 
sense.  He  have  a Biuch  better  idea  of  the  specific  task, 
regulatory  proceedings  which  what  we  are  going  to  have  to  work 
on  to  get  done  in  a reasonable  time  frame  to  provide  this  sort 
of  coordination.  We  can  always  talk  about  more  coordination, 
that  doesn*t  help. 

MARY  NICHOLS 

Coordination  takes  accuple  of  things,  at  a roiniraum;  it  takes 
commitment  and  it  takes  resources.  I think  the  commitment  has 
been  there  for  a long  time  and  certainly  the  intensity  of  public 
issues,  that  have  focused  a lot  of  attention  and  pressure  on 
State  government,  such  as  the  recent  Sun  Desert  decision,  forces 
other  agencies  besides  the  Energy  Commission  to  get  involved  and 
to  commit  themselves  to  the  Energy  Commission's  proceeedings  in  a 
way  that  perhaps  the  normal  course  of  events  might  not.  To  do 
an  adequate  job  of  feeding  the  Energy  Commission  the  kind  of  informa- 
tion it  needs  in  its  regulatory  process,  at  the  time  that  they  need 
the  Information,  the  Air  Resources  Board  has  to  have  available  to 
it  the  information,  the  staff,  the  expertise  to  give  rhe  Energy 
Commission  what  it  needs.  When  we  started  out  three  and  one  naif 
years  ago,  the  Air  Resources  Board  did  not  have  a unit  that  was  even 
specifically  involved  in  energy  issues.  He  had  a Stationary  Source 
Control  Division  which  was  Involved  in  development  control  regulations 
for  all  stationary  sources,  including  power  plants,  but  the  level 
of  knowledge,  interest  and  involvement  chat  the  ARB  had  had 
with  power  plant  issues  and,  certainly  with  anything  other  than 
existingpower  plants  that  we  knew  about,  were  Just  about  nil. 
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la  short  period  of  time,  we  have  brought  oa  a large  aumber  of  staff, 
redirected  staff  efforts,  and  developed  a substantial  body  of 
information  and  expertise.  That  has  been  a process  that  has 
taken  some  tisie.  I don't  under  estimate  the  difficulties  of 
getting  bureaucracies  to  get  beyond  turf  preservation  issues  and 
into  a really  streamlined  coorujluated  process,  but  the  message 
has  come  dom  clearly  from  the  administration  that  that  is  what 
is  wanted  at  the  policy  level.  The  Governor's  Office  has  convraed 
a working  group  of  policy  level  representatives,  of  all  the  agencies 
that  have  interest  in  the  energy  field,  that  gets  together  regularly 
simply  to  discuss  upcoming  issues;  not  to  make  decisions  or  to 
debate  ^ecifics,  but  at  least  to  identify  ^diat  the  issues  are 
and  make  sure  that  staff  is  available  to  work  on  those  problems.  I 
think  the  process  of  coordination  is  under  way  and  I think  its 
going  to  keep  on  getting  better. 

DOUG  UHYTE 

I'd  like  to  speak  to  that  if  I may.  I think  those  of  you  who  liave 
been  listening  here,  who  may  not  be  familiar,  are  now  becoming 
familiar  with  the  types  of  problems  faced  by  the  utilities,  daily, 
in  trying  to  get  something  like  a power  plant  sited  in  this  state. 

. ..  time  goes  on  the  State  governmental  agencies  are  becoming  more 
informed,  are  having  greater  expertise,  but  this  very  process  is 
becoming  more  and  more  complex.  I'd  Just  like  to  read  you  an 
excerpt  from  our  NOI,  which  is  going  on  right  now.  We  received  this 
Just  a couple  of  days  ago,  it  is  an  information  request.  "Provide 
a copy  of  the  studies,  reports  and  other  data  used  in  evaluating 
the  vocation  extent,  type  of  movement,  expression  and  ages  of 
movement  of  the  map  lineament  described  in  Supplement  Item  14E3, 
especially  southeast  of  che  site  where  Dibley  shows  older  aluvium 
in  linear  contact  with  granitic  basement,  including  that  data  and 
clearly  legible  trench  logs  obtained  from  exploratory  trenches  on 
cr  near  the  Emerson  Fault  and  its  splay. 

DOUG  WHYTE 

Now  the  only  thing  I'm  trying  to  say  here  is,  this  is  an  NOI 
which  we  believe  should  be  site  screening  procedure.  I really 


don't  know  ^ere  the  public  he  in  this  sort  of  a proceeding. 
We're  getting  technicrats  anu  experts  all  over  the  place  and  in 
answer  to  your  questioD»  Jim^  on  what  I'd  like  to  see  two  years 
hence,  I would  like  to  see  an  approved  AFC  in  the  3tate  of 
California,  ^ere  a power  plant  could  start  construction. 

SUSAN  LUCKY  NOORB 

I want  to  say  in  defense  of  the  Energy 

Commission  that  I have  attended  a good  many  of  their  workshops 
and  meetings.  I like  the  way  the 're  giving  the  public  participation 
in  this.  They  are  doing  a very  good  job,  I've  been  allowed  to  sit 
there  at  tables  opposite  the  Edison  people  and  the  Energy  Commission 
staff  and  chip  in  my  two  bits  whenever  I want  to.  If  I have  a 
question  to  ask  I'm  allowed  to  and  they  talk  back  to  me  and  I can 
talk  back  to  them  and  I like  this  kind  of  interplay.  I feel,  I 
learned  that  they  are  nice  people  even  if  we  are  adversaries 
perhaps,  and  they  are.  reasonable  in  the  way  they  talk  to  me  and 
enjoy  this  kind  of  interplay.  I think  the  Energy  Commission  is 
really  a leader  in  giving  the  public  this  kind  of  participation. 

I appreciate  it.  But  I had  a question  too.  If  we  do  have  coal 
in  California,  I have  no  objections  to  the  use  of  coal  as  long 
as  its  clean.  But  who  is  going  to  make  it  clean?  What  agency  is 
going  to  say  you  have  to  have  all  these  wonderful  control  that  we 
have  been  hearing  about  here  at  this  meeting?  Are  they  going  to 
say  it  firmly,  or  are  they  going  to  say,  well  you  only  have  to 
have  so  much  control  that  you  meed  the  standards?  Is  that  all 
that  is  going  to  be  required,  because  in  the  desert  there  is  a 
big  difference  between  the  air  that  they  have  out  there  and  what 
you  have  in  the  city.  The  standards  were  designed  to  help  polluted 
areas  and  take  care  of  their  problems,  but  they  don't  keep  our  air 
like  it  is  in  the  desert,  where  it  is  still  good.  There  is  a gap 
I'm  afraid  that  the  utilities  think  that  is  a good  job  for  power 
plant  pollution.  They  can  fill  it  do.  a to  the  standards.  But  we 
don't  feel  that  way  about  it.  We  care  about  that  clean  air  and  a 
lot  of  us  are  living  out  there  for  our  health,  for  that  very  reason, 
we  don't  want  that  des*'royed,  even  if  its  better  than  the  standards. 


want  it  kept  up.  If  they  would  put  best  available  technology 
on  coal  plants  they  might  place  in  the  desert,  fine,  but  we  want 
the  best,  we  don't  want  these  endless  arguments  about,  well, 
sorry  but  the  pollution  won't  bother  you,  it's  going  up  into  the 
second  wind  layer  and  that  is  going  to  blow  some  other  direction 
and  when  it  comes  down  again  you  won't  even  know.  There  won't 
be  that  much  pollution  that  it  is  measurable! 

All  the  same,  its  going  to  make  the  sky  gray  and  its  going  to 
change  the  quality  of  the  air,  even  if  it  doesn't  kill  the  people. 

The  standards  I have  been  told  are  made  for  people  whose  health 
isn't  good.  They  won't  die  under  the  standards,  but  they  do  go 
out  to  the  desert  to  live  because  they  can  breathe  more  comfortably 
and  they  can  live  longer  out  there.  In  the  Morongo  Basin,  where  I 
come  from,  we  have  52%  of  our  permanent  resident  families  living 
there  for  health.  We're  worried  about  these  power  plant  projects 
that  are  being  suggested  in  our  vicinity.  I'm  taking  part  in  the 
NOI  about  the  Edison  combined  cycle  for  this  reason.  We  figured 
there  are  some  areas  that  should  be  protected  for  human  health 
benefits.  That's  very  important  land  views. 

MARTIN  GOLDSMITH 

I woul  like  to  respond  to  that  because  that  is  a very  serious  and 
a very  basic  issue;  we  are  speaking  of  balances  between  areas.  In 
previous  days  we've  had  considerations  of  how  about  the  people  in 
Utah  and  how  about  the  people  in  Los  Angeles  in  their  conflicting 
issues. 

This  is  not  a new  issue,  as  far  as  desert  air  quality  for 
example,  and  let  me  make  a couple  of  observations.  As  long  as  I dwell 
on  this  basin,  let  me  offer  a little  defense  about  it.  It's  good 
that  people  can  go  to  the  desert  for  their  health.  It's  fine,  but 
let  me  point  out  that  you  place  an  inordinate  burden  on  the  balance 
of  us. 


Your  electricity  is  currently  being  produced  for  the  most  part 
in  this  basin  and  breathing  your  fumes.  The  gasoline  that  you 
bum  to  make  thelong  traverses  across  the  desert  is  refined  in 
this  basin  and  I breathe  your  fumes.  All  of  your  manufactured 
goods,  likewise  come  from  this  basin.  You  have  got  to  make  a 
little  trade  here.  There  is  no  perfection.  So'ae  of  us  are  going 
to  have  to  share  other  people's  burdens,  in  fact  hopefully  we 
all  share,  but  we  can't  I think  take  a certain  part  of  th^.  world 
and  set  it  aside  and  say  that  the  folks  that  are  fortunate  enough 
to  be  able  to  live  there  are  going  to  have  it  perfect  and  everybody 
else  has  to  put  up  with  it. 

It's  very  difficult  but  we  can't  just  say  the  desert  has  to 
remain  absolutely  pristine  forever,  all  of  it,  because, good  Lord 
you  just  can't  do  that^it  seems  to  me. 

SUSAN  LUCKY  MOORE 

I'm  only  asking  for  a small  part  of  it.  You  have  places  where 
you  specialize  in  industry  and  there  should  be  places  where  you 
specialize  in  health  too.  That  is  only  logical. 

GEORGE  ANASTIAS 

I'm  from  San  Diego  Gas  and  Electric.  1 have  3 very  brief  questions. 
The  first  is  clarification  from  Mary  Nichols  that  the  1990's  strategy 
is  50%  of  the  vehicles  in  CaJifornia  be  powered  by  electricity. 

MARY  NICHOLS 

Cars  sold  in  1990  would  have  to  meet  an  emissions  standard,  50% 
of  the  present  standard,  on  the  average  some  number  of  those  would 
probably  be  battery  powered. 

GEORGE  ANASTIAS 

Is  that  part  of  the  state  implementation  pli.n? 
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MARY  NICHOLS 

It*s  not  part  of  the  implementation  plan  yet,  but  I expect 
it  will  be,  its  already  been  included  in  the  Bay  Area *8 
r ecommendat ion • 

GEORGE  ANASTIAS 

Thark  you.  A folic w--on  questions  to  Mr-  Whyte  from  Southern 
California  Edison.  Were  you  . «^are  of  this,  as  fai  as  load 
growth?  I have  some  additional  questions  as  well. 

DOUG  WHYTE 

The  answer  to  your  first  question  Is  no,  ana  I didn't  hear 
the  second  question. 

GEORGE  ANASTIAS 

Then  a question  for  Mr.  Walker,  since  there  is  this  extensive 
coordination  between  the  A±r  Resources  Board  and  the  Energy 
Commission  I would  like  to  know  where  in  the  1852  forecast  this 
load  appears. 

JIM  WALKER 

It's  not  in  the  1852  forecast. 

GEORGE  ANASTIAS 
Thank  you. 

JIM  WALKER 

That  concludes  the  question  period  and  I want  to  thank  the 
panel  members  and  also  express  ray  personal  thanks  to  JPL  and 
all  the  participants  here. 

DAN  SCHNEJDERMAN 

1 thought  I would  sum  up  the  3 days.  I wish  to  theak  all  of  you 
who  attendra  and  those  especially  who  concri^uLed,  the  speakers, 
the  panelists  and  chaimen.  I also  want  to  thank,  publically,  the 
agencies  that  supported  this  operation.  ' . have  I think  at  the 
beginning,  noted  that  this  is  just  the  f -rep  a series  of 
things  we  Intend  to  do  at  JPL,  relative  to  the  use  ol*  coal  ir. 
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California.  This  first  step  was  initiated  by  NASA,  the  National 
Aeronautics  and  Space  Adninistratlon,  that  is  the  J?L  Contractor 
for  the  CovernBent,  of  course  the  Departnent  of  Energy,  Jin  here 
ms  a big  supporter,  I hope,  I think  still  is,  of  the  idea  and 
the  Departaent  of  biergy.  Ihank  you  very  ouch  for  atteodirg. 
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Abstract 

Coal  use  uriU  become  increasingly  important 
for  California  between  1980  and  2000.  A level  of 
between  20*  000  to  70*  000  megawatts  of  coal-fired 
electric  generating  capacity  may  be  needed  for 
California  by  1995*  depending  on  demand  and 
availability  of  other  hui^.  This  electric  general- 
ing  capacity  level  would  require  70  to  220  miiMfm 
Sons  of  coal  per  year  by  19^*  mostly  from  Utah  or 
New  lAexico.  An  additional  10  to  r^fllion  too9  oT 
coal  per  year  could  be  used  in  synthetic  pro- 

duction for  use  by  existing  industries  and  In  trans- 
portation in  urban  areas  to  minimise  potential  air 
quality  problems.  Extensive  coal  use  for  Califor- 
nia co^d  require  a capital  investment  of  20  to  70 
billion  dollars*  of  which  approximately  15  percent 
Is  for  air  pollutioa  controls. 

Siting  capabilities  for  coal-based  energy  pro- 
duction in  California  is  lin:.lted  by  boto  air  quality 
and  water  resource  constraints  to  a maximum  of 
50*  000  megawatts  under  the  most  opIimIsUc  condi- 
tions* or  70  percent  of  the  maximum  requirement* 
More  realistic  estimates  of  coal -based  energy 
production  inside  California  are  3*  000  megawatts 
by  1985*  16*  000  megawatts  by  1995*  and  22*  000 
megawatts  by  2000*  Realistic  policies  and  regula- 
tions are  needed  by  California  regarding  in-state 
siting  of  coal-based  energy  facilities*  and  by 
adjacent  states  in  terms  of  enacting  hiel  severance 
and  energy  export  taxes.  Coal -fired  power  plants 
built  in  California  will  be  largely  in  toe  Nortoeast 
Bay  Area*  the  Sacramento  Valley*  on  toe  Nortoeast 
Plateau  and  in  toe  Soutoeast  and  Mohave  Oese.  t 
regions* 

California's  program  of  conversion  to  coal  is 
a somewhat  smaller  scale  version  of  the  one 
presently  underway  in  Texas*  where  both  states 
have  heretofok  e been  largely  reliant  on  natural  gas. 
Texas'  program  of  coal  conversion  resulted  from 
a conscious  decis;on  to  reduce  reliance  on  natural 
gas*  California's  interest  in  zonversion  to  coal 
resulted  from  toe  passage  of  laws  restricting  future 
nuclear  power  development  at  a t5me  of  decreasing 


natural  gas  stqpplies*  The  two  states  may  be  in 
conflict  over  natural  gas  allocations  to  either  toe 
Houston  or  Los  Angeles  air  quality  regions  as  toe 
result  of  increased  coal  use  for  electric  power 
generation  in  Texas  to  free  previously  committed 
natural  gas  supplies. 

A major  commitment  to  coal  use  for  Califor- 
nia will  require  effective*  uniform*  and  realistic 
environmental  policies  and  regulations  by  all 
affected  state  agencies  to  facilitate  in-state  siting 
of  coal-based  energy  facilities.  The  proposed  New 
Source  Performance  Standards  for  sulfur  oxides 
emissions  from  new  coal -fired  power  plants  will 
require  uniform  application  of  ^st  Available  Con- 
trol Tetonology.  These  regulations  will  tend  to 
make  low-sulfur  Western  coal  less  desirable  as  a 
fuel  in  otoer  parts  of  toe  ccnntry  because  of  toe 
added  transportation  costs.  The  result  will  be  toat 
coal  will  become  more  economically  attractive  for 
use  by  Catifc«*nia*  A major  effort  is  needed  to 
develop  more  affective  less  ei^ensive  control 
technologies  far  coal  combustion  and  conversion 
facilities* 


INTRODUCTION 

National  Prcblem 

The  Uftited  States  is  facing  an  increasingly 
serious  problem  of  decreasing  availability 
increasing  price  of  petroleum  and  natural  gas  from 
domestic  sources  The  United  States  is  presently 
inqxirting  almost  8 million  barrels  per  day  of  oil 
at  a growing  drain  on  toe  national  balance -of- 
payments  of  about  45  billion  dollars  last  year.  The 
increasing  need  to  import  oil  from  foreign  countries 
is  acting  to  worsen  inflation*  increase  unemploy- 
ment* jeopardise  national  security*  and  subject  the 
nation  to  possible  economic  disruption  by  the  poten- 
tial threat  of  su|q>ly  disruptions* 

The  nation  is  also  facing  potential  shortages  of 
natural  gas  in  many  of  the  consuming  states  because 
of  recently  decreasing  production  caused  in  part  by 
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tib*  cootimied  federal  regulation  of  natural  gas 
pricas  at  artifieally  low  levala*  Natural  gaa  can  be 
Imported  into  the  United  States  In  eltlier  super- 
cooled UqueAed  tankers  or  by  pipeline  from  Canada 
or  iiexlco»  but  in  relatively  Umited  quantitiea.  It 
may  also  be  possible  to  produce  synthetic  natural 
gas  from  coal  by  gasification  in  die  future,  but  It 
is  not  being  presendy  done  on  a commercial  scrale 
in  the  United  States. 

The  United  Slates  Is  laced  witti  a serloos  prob- 
lem of  the  maldistribution  of  domestic  energy 
supply  and  demand.  Oil  and  gas  combined  consti- 
tute less  than  9 percent  of  the  total  national  energy 
reserves  but  presently  constltate  over  75  percent 
of  die  total  national  energy  cronsumption.  On  the 
other  band,  coal  comprises  only  18  percent  of  0ie 
national  total  energy  consumption,  hoA  constitutes 
almost  85  percent  of  the  national  total  energy 
reserves  In  die  absence  of  breeder  reactor 
development. 

Regional  Problem 

The  Western  United  States  contains  the  major 
proportion  of  die  nation*8  energy  reserves  with  die 
boundary  at  the  liississippi  River.  This  region 
consnmes  leas  diac  it  produces  because  of  its 
generally  lower  population  density  widi  net  energy 
exports  to  die  more  popidous  Eastern  states.  The 
region  exports  substantial  amounts  of  energy  to 
the  Eastern  states  In  the  form  oi  natural  gas  and 
uranium  for  ondear  reactors,  and  Is  exportli^ 
increasing  amounts  of  Urn-sulfur  coal  to  the  East, 
Sondi,  and  Midwest. 

The  Western  states  (particularly  Texas, 

Alaska,  Oldahoma,  New  Mexico  and  California) 
produce  more  than  half  of  the  oQ  from  domestic 
sources  and  over  half  of  its  natural  gas.  The 
Western  states  contain  about  55  percent  of  die 
natlan*8  total  coal  reserves  and  more  than  70  per- 
cent of  ItB  low-snlfor  sifobitoininoas  coal,  especi- 
ally In  the  states  of  New  ifojdco,  Utah,  Arisona, 
Wyoming,  Montana  and  Colorado.  deposits 

of  low-grade  lignite  coal  are  also  present  in 
North  Dakota,  Montana,  Wyoming,  Texas,  JUniisi- 
ana,  and  Arkansas. 

The  Western  states  have  over  90  percent  of 
the  tt8tioa*8  uraninm  reserves,  particniarly  in 
New  Mexico,  Utah  and  Wyoming.  These  uraninm 
reserves  are  projected  to  last  only  30  to  3$  years 
with  present  light  water  reactor  techndogy,  unless 
the  proposed  liquid  metal  last  breeder  is  developed. 
The  Western  states  also  contain  aubstantid  de- 
posits of  thorium  that  could  be  used  for  thoriom- 
cyde  gas-coded  fission  and  breeder  reactors* 

Perhaps  most  in^ortaat,  the  Western  states 
contain  die  great  proportion  of  the  nation's  poten- 
tial reserves  for  advanced  energy  technology 
development.  Over  95  percent  of  the  nation's 
geothermal  energy  resources  are  contained  in  the 
Western  states,  especially  in  California,  Arisona, 
New  Msxicxi,  Utah,  Maho,  and  Texas.  The  four 
Southwestern  states  of  California,  Arisona,  New 
Mexico  and  Texas  are  the  region  of  greatest  solar 
energy  Insolatioa  intensity  and  have  the  greatest 
potential  for  its  developnoent.  California  has  taken 
the  lead  in  development  of  advanced  energy  tech- 
nologies, with  a 1, 000-megawatt  geothernial  plant 


In  operation  at  Geyserville  and  a lO-megawall 
demonstratiDn  solar  thermal  power  plant  under 
construction  near  Darstow. 

CAUFORNIA  SITUATION 

The  seriottsneso  of  the  present  national  energy 
sitaatioQ  can  perhaps  be  no  better  Rlnstrated  dian 
by  the  foot  d»t  the  present  Conference  of  Coal  Use 
for  CaUfomla  is  even  taking  place.  The  idea  of 
holding  such  a conference  would  h»va  been  unthink- 
able 10  years  ago,  or  even  5 years  ago.  There  has 
been  considerable  reinctance  In  the  pest  In  ush^ 
coal  in  CaUfomla  because  of  die  state’s  very  ser- 
ious air  quality  problems,  die  lack  of  suitable 
emiaslon  coniral  technologies,  and  die  heretofore 
large-scale  availability  of  cleaner  burning  natural 
gas  and  foel  oil  at  relatively  low  prices. 

Nuclear  Power 

Up  until  about  1973,  it  was  generally  felt  that 
zmclear  power  would  become  the  predondnant 
future  energy  resource  for  CaUfomla,  In  part 
because  it  would  not  add  cmiveational  air  pollutant 
emissions  to  aggravate  the  state’s  already  serious 
air  pollution  problems.  However,  serious  ques- 
tlons  were  raised  by  environmental  groups,  state 
officials,  legislators,  and  concerned  citixens 
about  the  potential  suitability  and  wisdom  of  a 
major  future  commitment  to  nuclear  power.  The 
adverse  problems  noted  regarding  nuclear  power 
development  inclvMed  die  following  questions: 

1)  the  safety  aspects  of  nuclear  reactors:  2)  die 
small  but  :^iite  possibility  of  large-scale  radiation 
releases  from  major  accidents;  3)  the  rapid  recent 
escalatfons  in  nuclear  power  plant  capital  costs; 

4)  the  prolonged  regulatory  delays  in  the  licensing 
process;  5)  die  lack  of  resolution  of  Che  radioactive 
^vasle  managemmt  and  disposal  issue;  6)  the  pos- 
sibility of  a relatively  limRed  resource  base  in 
die  absence  of  breeder  reactor  development;  7)  die 
fact  that  nuclear  energy  Is  largely  limited  to 
generating  elecrtricity  in  large  central  planis;  and 
8)  die  greater  wa‘:er-inlensivene66  for  waste  heat 
dissipation  of  nuclear  as  compared  to  fossil 
plants  of  comparable  sise  in  foe  generally  water- 
sparse  State  oi  California. 

The  whole  nuclear  issue  reached  a climax 
daring  the  spring  of  1976  with  foe  so-called  Propo- 
sition 15,  or  the  California  Nuclear  Power  Plants 
initiative.  The  passage  of  dus  Jhitiative  woidd 
have  seriously  restricted  future  nuclear  power 
plant  development  in  California  untR  such  time 
that  at  least  some  of  the  above  questions  were 
resolved.  The  California  Nuclear  Power  Plants 
Initiative  was  soundly  defeated  by  the  voters  in 
California  on  foe  June  8,  1976  b^ol. 

However,  foe  presence  of  Proposition  15  on 
the  ballot  for  consideration  by  foe  voters  resulted 
in  the  passage  of  three  laws  by  the  ^ate  Legisla- 
ture which  accomplished  at  least  some  of  the  goals 
of  foe  initiative.  The  previous  massive  commit- 
ment to  nuclear  energy  was  slowed  wifo  the  result 
that  greater  interest  was  shown  in  alternative 
energy  resource  development.  R was  my  privilege 
to  be  involved  in  the  study  on  evaluation  of  foe 
Social,  Economic,  and  Environmental  Impacts  of 
Propositim  15  prepared  for  foe  Federal  Energy 
Adndnistratiou  during  the  spring  of  1976. 
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Coal  Utilisation 

The  California  State  Government  has  taken  the 
real  national  leadership  role  in  die  development  of 
advanced  geothermal  and  bUbt  energy  develop** 
ment  under  the  administration  of  Governor  Edmund 
G*  "Jerry*'  Brown»  Jr.  This  leadership  has  been 
manifested  through  the  auspices  of  the  C^'lfomia 
Energy  Resources  Conservation  and  0ev  jment 
Commission  under  the  directiou  of  its  Chairman. 
Mr.  Richard  MaulUn.  R has  been  recognised  that 
extensive  energy  conservation  can  reduce  immedi* 
ate  Ritare  demand  lor  the  progressively  depleted 
domestic  oil  and  gas  resources  to  minimise  short* 
term  shortages.  R is  also  recognised  that  solar 
provides  a pctantial  long-term  solution  to 
the  overall  oatlooal  problem,  particolariy  In 
California  and  odier  Western  states. 

The  real  problem  diat  needs  to  be  addressed 
‘regarding  coal  utilisation  is  the  intermediate  term 
periad  between  1965  and  2000.  and  periiaps  beyond 
untiY  2625.  Coal  has  been  playing  at  least  a ndni- 
m J indirect  .-ole  in  die  California  energy  pictnre 
sinco  1964  with  die  startup  of  die  Four  Comers 
power  plant  in  Farmington.  New  Mexico  in  1%4. 
This  plant  now  produces  about  2.  050  megawatts, 
where  about  60  percent  is  transmitted  to  California, 
rhere  are  presmtly  4 coal-fired  pofwer  plants 
located  in  Arisona.  New  Mexico.  Nevada,  and 
Washington,  which  provide  at  least  2.400  mega- 
watts of  electricity  for  California.  These  plants 
were  initially  built  outside  die  state  largely  to 
avoid  its  stringent  air  pollutioa  requirements,  and 
to  be  adjacent  to  foel  supplies. 

There  has  been  increasing  tecognition  that  it 
may  not  be  desirable  as  a long-term  policy  to 
cause  Us  coal  utiliication  facilities  to  be  built  out- 
side of  California  to  get  around  die  state's  strin- 
gent air  quality  restrictioiis.  Possible  reasons 
for  locating  at  least  some  coal  combustioa  and 
conversion  facilities  inside  California  include  the 
following;  1)  the  proximity  to  demand  centers; 

2)  the  securl^  of  having  energy  facilities  regidated 
by  the  state  government  Uself  instead  of  another 
and  potentially  hostile  state;  3}  the  state  obtains 
the  direct  and  indirect  benefit  of  the  increased 
economic  taxation  and  employment  base;  4)  the 
state  is  then  less  subject  to  the  threat  of  economic 
blackn^U  of  electricity  or  synthetic  fuel  rate 
increases  in  retaliation  for  so-called  pollution 
problem  exportation.  The  problem  of  in-state 
versus  out-of-state  location  of  coal -based  energy 
facilities  occurs  because  of  the  fact  that  California 
has  only  very  small  indigenous  coal  reserves  of 
less  than  100  million  tons,  which  are  not  easily 
mineable. 

The  first  industrial  coal -fired  combustion 
unit  located  inside  California  started  up  in  late 
1976  at  the  Kerr-McGee  Corporation  chemical 
plant  .:.**ar  Searles  Lake  using  Utah  coal.  This 
facility  hac  an  electricity  equivalent  steam  genera- 
tion capacity  of  about  200  megawatts  and  uses  an 
estimated  600.000  tons  of  coal  per  year.  Pacific 
Gas  aad  Electric  Company  is  planning  to  ouild  the 
1 .600 -megawatt,  ccal-i^ted  Montezuma  power 
plant  at  the  heat^aters  of  San  Francisco  Bay  near 
Collinsville,  which  would  use  about  5. 1 million 
tons  of  coal  per  year. 


Soudiern  California  Edison  Company  has 
plana  to  build  a coal-firod  power  plant  near  the 
site  of  die  now-cancelled  Sra  Desert  nuclear  plant 
on  die  Colorado  River  near  Blythe.  This  pUnt 
would  have  a generating  capacity  of  1. 000  mega- 
watts and  would  use  about  3.2  milUon  tons  of  coal 
per  year  from  eidier  New  Mexico  or  Utah. 

Soudiem  California  Edison  Company  is  also 
involved  in  die  state's  first  coal  conversion 
facility.  This  plan  is  a 100-megawatt  equivalent 
combined  cycle  medium  BTU  coal  gasification 
plant,  vdiich  will  use  about  300. 000  terns  of  coal 
per  year. 


TEXAS  SrrOATION 

Energy  Usage 

Texas  is  a state  like  CaUfomia  in  diet  it  has 
been  almost  entirely  reliant  on  petroleum  and 
natoral  gas  as  major  energy  sources  in  the  past. 
Like  CaUfomia.  Texas  has  r^led  almost  entirely 
on  natural  gas  as  a utility  and  mdustrial  boiler 
fuM  in  die  past,  and  also  as  a petrochemical  feed- 
stock for  edq^ene  produetion.  Unlike  California 
as  die  natton's  largest  net  energy-consuming  state. 
Texas  Is  the  nation's  largest  energy-producing 
state  at  die  present  time. 

R is  not  widely  known  that  Texas  may  become 
a net  energy-lnqiortiiig  state  as  early  as  1987. 

This  change  will  occur  because  of  the  coo  Jnued 
trends  towards  Increased  oil  Importation  from  the 
Middle  East,  the  possibility  of  importing  natoral 
gas  from  Mexico  and  Algesia,  the  possible  fotore 
large-scale  Importation  of  Western  coal  for  elec- 
tric power  generation,  and  die  continuing  trends 
towards  decreasing  in-state  oil  and  gas  production. 
A large-scale  unregulated  intrastate  natural  gas 
market  has  developed  in  Texas  where  sufficient 
price  incentives  have  resulted  in  increased  in- 
state natural  gas  drilling  to  provide  supplies  for 
the  state's  industries. 

As  a result,  most  new  natural  gas  productfon 
has  gone  into  the  unregulated  Intrastate  market 
to  the  exclusion  of  the  federally  regulated  inter- 
state market.  Texas  industries  now  have  sufficient 
energy  suppUes  to  fuel  the  state' s booming  economy 
but  Texas  consumers  now  pay  among  die  nation's 
highest  utility  hills.  Texas  has  strongly  resisted 
attempts  by  ether  states  In  the  past  to  divert  its 
indigenous  ratural  gas  suppUes  from  the  unregu- 
lated intrastate  market  to  the  regulated  interstate 
market. 

The  desire  of  the  State  of  Texas  to  provide 
energy  for  its  Largv -scale  petroleum,  petrochemi- 
cal. chemical,  and  metallurgical  industries  has 
placed  it  in  direct  conflict  with  the  interests  of  the 
State  of  California.  California  has  unsuccessfully 
attempted  to  divert  natural  gas  supplies  to  indus- 
trial and  utility  boilers  to  help  alleviate  the  state's 
serious  air  pollution  problems.  The  possibility  of 
successful  diversion  of  natural  gas  by  California 
away  from  Texas  urould  also  act  to  aggravate  the 
already  serious  air  pollution  problems  in  the 
Houston -Galveston  metropolitan  area.  The  result 
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Im  to  traufer  tLe  air  pollution  prob- 

lem from  LoeAngolos  to  Houstoii  by  gas  diversion. 

Coal  Comrerslon 

ia  reoognitioii  o£  die  fact  tbat  the  state's  oil 
ai^  gas  reeourcea  sr%re  finite  and  decreasing  in 
■negnlhwle»  tfie  Texas  Rafiroad  Commission  issued 
OacJnt  H0m  600  in  Decenib*^r  of  1975.  Docket 
MRa.  600  rsyiired  eaistlag  budustrsal  utility 
boQars  to  reOnce  their  net  natural  gas  consumption 
hy  10  pereeat  in  1081  and  by  25  percent  m 1985. 
Thia  raftlag  also  presented  tie-ins  of  natnral  gas 
^ aesrhoflers  wifiMMit  specific  permission  of  the 
Commission^  ediidi  traold  be  granted  only  under 
the  meet  eaetemiating  circumstances . 

The  resnit  of  implemenution  of  Docket  Xo.  600 
has  been  a major  shift  of  the  state's  electric  utili- 
ties £rem  natnral  gas  to  either  Western  subbitumi- 
noae  cool  or  Texas  lignite  coal,  hi  1971»  over 
95  percent  eC  fiie  slaters  i^ctrlcity  was  generated 
by  nateral  gas  with  only  1 percent  by  low-grade 
coal.  By  1977*  81  percent  of  the  state's 
cdSctrielty  was  generated  hy  natural  gas  wifii  14 
peipscnt  by  eifiier  swidiltnfnfaioas  or  ligptiite  coal 
|te  ns^ear).  B Is  estimated  that  by  1985.  60  per- 
ttxd  of  the  state*8  electric^  will  be  generated  by 
Weelem  0^  Xexas  lignite  coal,  only 

25  percent  by  natnral  gas;  and  8 percent  by  nuclear 
power. 

A major  program  of  construction  of  power 
plants  by  Western  snbbituminous  or 

coal  is  in  effect  at  the  present  time.  There 
are  presenfiy  4 Texas  lignite  coal-fired  power 
plants  in  operation  in  Texas  with  a combined  gen- 
erating capacity  of  3,410  megawatts.  There  are 

4 W»Btem  coal-fired  power  plants  in  opera- 
tion in  Texas  with  a.  combined  generating  capacity 
of  2,744  megawatts.  By  1985,  it  is  expected  that 
there  will  be  13  lignite  coal -fired  power  plants  in 
operation  or  mider  construction  in  Texas  with  a 
combined  generating  capacity  of  18,515  megawatts, 
and  12  Western  coal-fii^  plants  with  a couibined 
generating  capacity  of  10, 943  megawatts.  U should 
be  emphasised  that  the  electric  utility  industry  in 
Texas  has  selected  to  go  with  primary  use  of  coal 
and  lignite  for  electric  power  generation  instead  of 
nuclear  power,  although  there  is  little  organized 
opposition.  This  decision  was  made  primarily  for 
economic  reasons. 

The  proposed  coal  conversion  program  will 
ressdt  in  a total  use  of  SS-mUlion  tons  per  year  of 
Texas  lignite  coal  and  40-miUion  tons  per  year  of 
Western  subbitnminous  coal  by  1985  in  the  utility 
sector.  Additional  coal  conversions  are  taking 
place  in  the  industrial  sector,  primarily  in  the 
cement,  lime,  paper,  brick,  petrochemical,  and 
chemical  industries.  The  conversions  will  require 
between  13-  and  24-milUon  tons  per  year  of 
Western  coal  use,  and  from  i-  to  6-millon  :onj 
per  year  of  lignite  by  1985.  A 1,  OOO-me^awutt 
equivalent  cogeneratioa  plant  burning  £asterr4  coal 
la  Texas  City  serving  3 industries  is  one  of  the 
projects  {danaed. 

Id  addition,  it  is  projected  that  there  will  ho 
about  5-miliio&  tons  of  Icxas  ligniti-  used  per  yeat 
for  aboveground  coal  gas  ific  at  icr* . .ml r g r , vm.  I 
insitu  gasification,  and  coal  Uquofactior.  at  3 dif- 
ferent plants.  Something  less  than  I ir.ilUon  tc:... 
per  year  of  Eastern  coal  uriU  be  used  icr  ccal  on- 
version  by  1985.  The  result  c:  all  cf  t.v;  .1  * 


coal  uses  in  Texas  means  that  fiiere  will  bo  a eon* 
sumption  of  about  66 -mill  ton  tons  par  year  of 
Te.ras  lignite  coal  by  1985,  about  64 -million  tons 
per  year  of  Western  snWdtnminous  coal*  and  about 
3 -million  tons  per  year  of  Eastern  coal,  or  abost 
130  million  tons  per  year  In  totality.  This  total 
coal  consumptlofi  is  projected  to  increase  to  as 
much  as  200  mlUlpn  tons  per  year  by  2000*  or 
about  30  percent  of  file  present  naticmal  prodacti^ 


EMVlROffMENTAI.  IMPACTS 
Texas  Usage 

The  proposed  coal  conversion  prog  im  in  Texas 
will  act  to  produce  substantial  increases  hi  air 
pollutant  emiastems.  Particttlate  matter  emtsoions 
in  Texas  by  1985  are  projected  to  increase  by 
92,800  tons  per  year,  or  7 percrat  of  file  1973 
state  total  of  1.406, 132  tons  per  year.  Nitrogen 
oxide  emissions  are  projected  to  increase  by 
671.600  tons  per  year  by  1985*  or  32  percent  of 
the  1973  state  total  of  2*  111,  113  tems  per  year. 

Based  on  the  previous  feel  consumption  data* 
the  projected  increases  in  sulfur  oxides  emissions 
from  file  proposed  coal  conversion  witb  file  wad- 
form  requirement  of  Best  Available  Control  Te^- 
nology  are  170*810  tons  per  year  by  1985.  These 
eznissions  represent  an  increase  of  14  percent 
above  file  19*^  state  total  of  1*214*910  tons  per 
year.  The  comparable  sulfer  oxide  emission 
increase  is  1,708, 100  tons  per  year  If  no  cont<*ol8 
are  employed,  representing  an  increase  of 
140  percent* 

The  unifonn  requirement  of  Best  Available 
Control  Technology  for  sulfer  oxide  control  on  all 
new  utility  and  industrial  coal-fired  boilers  will 
act  to  accelerate  fiie  shift  to  Texas  from 

low-sulfur  Western  coal  because  of  the  lower 
transportation  costs.  This  BACT  requirement  as 
now  proposed  would  require  a uniform  rednethm 
in  sulfur  oxide  emissions  of  80  to  90  percem  on  all 
coal -fired  power  plants  irrespective  of  feel  sulfer 
content.  The  result  of  file  BACT  regulations 
would  be  to  favor  the  use  of  the  adjacent  hi^ier 
sulfur  content  Texas  lignites  in  Texas  and  Eastern 
coals  in  the  East  and  Midwest  at  file  expose  of 
Western  coal.  Consequenfiy,  more  lofw-sulfer 
Western  coal  would  probably  then  be  available  for 
use  at  a lower  price  by  California  for  induatrlal 
and  utility  applications,  which  would  also  make 
coal  more  competitive  with  alternative  energy 
sources. 

California  Usage 

The  major  increased  use  of  coal  California 
would  result  in  increased  air  pollntam,  emiestons, 
where  the  degree  of  increr  would  depend  on  the 
rate  of  growth  and  the  fuel  mix.  With  a major 
commitment  to  increased  coal  use,  net  coal  con- 
sxxmT'tion  in  the  electric  utility  sector  coidd 
incr<:ase  from  the  10 -million  ton  per  year  level  in 
1977  to  as  much  as  20-  to  25-mfilloa  tons  per  year 
t>y  995.  and  as  much  as  70-  to  220 -million  tons 
per  year  by  2000. 

It  would  probably  be  difficult  to  use  much  coal 
io  Industrial  sector  in  California  by  direct  com- 
• Jitron  because  most  industrial  fdanta  are  in 
ri.^ions  with  existing  air  quality  problems  along  the 
I d:i:ic  coast  or  in  the  Central  Valley.  However, 
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tbft  cM  e<Sild  hm  comrtrfd  to  synthetic  gsseo*'s 
OtttOlio  ol  msteopoUfan  sress.  Uien  pipe  i to 
•Kistfai  iBtestrtss*  fa«dldli^s»  hcunes.  %Dd  v Oities 
In  nsten  IttiliS  to  ntleirintn  air  quality  problems^ 

Cshl  ghh!fionllon  could  use  as  little  as  10*nullion 
tons  (an  yunr  l»y  199S^  or  as  xnnch  as  150--mlllioa 
tons  par.yoar  uddi  complete  conversion  of  existing 
uBear  ^ 

Cb^  Uquafoctioa  to  methanol  or  synthetic  oil 
nrosM  act  iq  reduce. tfie  air  pollution  problems  in 
urban  arena  £roiii  motor .yud^ldes  as  well  as  reduce 
rcUeace  on  Imported- pctrtdeum*  It  may  well  be 
pretacahia  to  locate  many  of  tiiese  coal  conversion 
plsaia  Callfonila  In  areas  where  sufficient 

waterma^he  avallhUe  to  maximise  economic 
beneoia  minimise  edonomic  hasards,  CahiU- 
data  altaa  fiar  coal  conversion  include  some  coastal 
^locatkafe ;ttie  Mor^east  Bay*Delta  area,  the 
Sacrantahlo  Valley,  and  the  Colorado  River.  The 
air  pa^itana  emiaaions  from,  diese  facilities  can 
generalplr  W more  easily  contained  than  from  con- 
posrar  plants  udiere  it  may  be 
desIrdU^te  utilise  roniirHai  sffii^  of  coal  conver- 
slu=lii^^.jp|ial-^^  power  plants  to.maxiznize  the 
pbleiilt^^fc  waste  li^-prodnct  utilisation. 

SItiug 

A‘jna|i|r  commltmc^  to  greater  coal  utEiza- 
tlon  for  Caiifbmia  would  involve  an  increa  'ed  ^ 

coimnhiiyfit  to  determine  potential  candidate  sites 
widrfn  the  state,  as  well  as  outside  the  state.  The 
proporjdbn^dCjtlds  increase,  which  would  occur  in 
tile  state  as. compared  to  outside  tee  state,  depends 
on  the  enfcx  cement  and  interpretation  of  existing 
and  proposed  f*:dera!  and  state  regulations.  It  is 
estimated  tiiat  kc  much  as  3. 000  megawatts  of 
cod-fired  graerating  capacity  could  be  readily 
sited  in  California  hy  1985.  and  16  . 000  mega^vacts 
by  1995/ 

^ By  major  changes  in  state  policies  and  regu- 
latfons^  tile  equivalent  o£  as  much  as  50. 000  mega  - 
watts  of  o^-fired  generating  capacity  could  be 
constmpM  lnC»)*iomia  hy  tee  year  ? 000.  which 
is  apprparfmat^y  75  percent  of  the  total  require  - 
meat  under  the  most  optimistic  increased  coal -use 
scenario*  This  potential  in-statc  siting  is  lin.ited 
to  approximately  tiie  same  extent  by  air  quality 
constrainte  and  by  cooling  water  availability.  The 
coal-fired  generating  capacity  requirements  for 
California  could  range  from  9. 000  to  14.  OCO  mega-  ^ 
watts  hy  1985.  of  which  as  much  as  21  percent 
could  be  readily  located  within  the  state.  By  199i . 
total  maximnm  coal-fired  gem:rating  capacity 
requirements  could  range  from  18.  OCO  to  69. 000 
megawatts,  of  which  up  to  23  percent  could  be 
readily  hoffi  wltiiin  tee  state.  The  potential  siting 
capability  of  coal -fired  power  plants  in  California 
is  broken  down  as  foUov^:  1)  North  Bay  - 3. 000 
MfT(e);  2)  Sacramento  Valley  - 12.000  MW(c); 

3)  Northwest  Plateau  - 10.000  MW(e);  4)  Mohave 
Desert  - 10.000  MW(e);  5)  Colorado  Desert  - 
15.009  ldW(e). 

Air  Pollution 

The  major  commitment  to  increased  coal  use 
for  Callfomia  would  result  in  increased  air  pollu- 
tant emissions*  The  particulate  emissions  in  the 
state  are  projected  to  increase  by  as  much  as 
96.600  tons  per  year  by  1995.  or  14  percent  of 
tee  present  state  total  of  711.750  tons  per  y_ear> 


Major  coiil  use  for  Callfomia  would  focrease  the 
state  total  sulfur  oxide  emissions  of  470.850  tons 
per  year  by  354.  000  tons  per  year  hy  1995.  or 
75  percent,  with  ?0  percent  cpotrels*  1C  flue  gea 
scrubbing  were  not  used,  the  greater  SbUui^  Os^e 
emissions  would  increase  the  State  total-hy 
2.473. 000  tens  per  year,  or  525  percent* 

Perhaps  the  most  serious  potential  air 
tion  problem  In  California  lies  wite  nltrOgan 
oxides.  A major  commitment  to  co^  Uronid 
increr*-e  the  state's  nitrogen  OUide  efOisslOU  total 
of  1. 327.  000  ^ons  per  year  by  1.437.  008  tone  per 
year,  or  125  percent*  This  problem  WOuld  bave 
lis  grear«-«t  significance  in  the  Sacramento  Valley, 
where  tee  relatively  elevated  nitrogen  Oxide  levels 
occur  primarily  as  tee  result  of  vdil^e  emissions 
in  tee  Sacramento  area,  along  witii  tiie  relative 
lack  of  major  nitrogen  oxide -consumfog  fodustrlal 
hydrocarbon  sources. 

It  is  going  to  be  neceasary  fodevdop  better 
emission  control  technologies  for  air  pollntadts: 
from  coal  combustion*  The  innjAmwnmtiMSm  ef  the 
present  sulfor  oxide  and  perticndhte  cobtfole  On 
tee  maximum  projected  level  of  49.  088  megkwatts 
of  coal-fired  power  plant  capacity  ^wwfid- result  In 
an  adv^*tibnal  capitaljcost  of  S-biUion  dotlamby 
1995  wil  l j^nnual  operating  costs  of  ibout  2-bfllioa  - 
dollars.  No  satisfactory  systems  are  pr^seafiy 
availably  on  a commercial  scale  for^cootrot  of 
Ditm^en  cxide  emissions  foom  coal-fired  power 
plan:^.  Trace  metal*  organic,  and  radioisotope 
emi  sions  must  also  be  controlled  from  coal 
combustion  and  conversion. 

Solid  Wastes 

The  recovery  of  usable  by-products  firom  air 
pollution  control  systems  enq^oyed  on  coal-fired 
power  plants  is  desirable  to  maximise  economic 
reiurr.s  to  minimize  solid  waste  problems* 

Fly  -rsh  and  bottom  ash  could  be  recovered  for 
res  ' ^ an'i  reuse  as  cement  aggregate,  ud&ere  as 
muc..  J ! -million  tons  per  year  could  be  gener- 
ated ^ >.  The  extensive  use  of  throwaway 

xTue  gas  desulfurization  would  increase  tiie  amount 
of  sludge  generated  by  as  much  as  41 -million  tons 
per  year  by  1995.  The  maximum  projection  of 
62-ir.illicQ  tons  of  solid  wastes  generated  from 
coal  use  is  greater  than  the  total  munictpal  sedid 
waste  generation  of  all  cities  and  towns  in 
Ccliforaia* 

The  use  of  regenerative  flue  gas  desulfurlza- 
zion  systems  on  future  coal -fired  power  plants 
wuuld  enable  up  to  20-millian  tons  per  year  of 
elemental  sulfur  to  be  produced  at  tiie  maximum 
coal  use  rate  by  1995.  This  nraterial  could  be 
csec  ro  neutralize  alkaline  soil  in  the  Souteem 
San  Joaquin  V'alley  or  along  tee  Colorado  River 
or  Imperial  Valley  to  enhance  agricultural  pro- 
ductivity. It  is  desirable  to  develop  a system  to 
produce  nitrate  fertilizers  from  tee  nitrogen  oxides 
*en.itted  trom  ^oal  combustion,  udiere  teese  mate- 
rials Can  command  more  premium  values  than 
suu' ate -based  lertiUzers. 

Ar.  additional  advantage  of  locating  coal-f|red 
pirwcr  plants  in  California  is  that  it  would  then  be 
possible  to  lire  municipal  and  agricultural  solid 
vV.tstes  in  combination  with  coal*  The  municipal 
^v  astes  could  be  generated  in  the  urban  areas  of  tee 
^:.it : and  hauled  by  rail  to  power  plants  located  In 


the  Soatfieaat  Deaert  or  tiie  Sacramaoto  Valley  aod 
then  Imraed  vritib  coal  for  eaa^gy  prodoctloiu  The 
agricekaral  or  foreetry  solid  mates  so^  as  rice 
stubble  or  cottoa  hails  or  mate  wood  gSMrated  la 
the  Central  Valley  c<^ld  be  banled  to  power  plaiits 
for  Gcmdmstfoa  In  cafoblimtton  wlfo  coaL  Tlfo  cocn-^ 
bfaatten  firing  of  coal  with  solid  wastes  would  act 
to  redoes  foe  sififor  oaddes  and  altrogea  oaddes 
emissions  from  the  power  plmts»  This  corabhia- 
tloa  coal-solid  waste  ^fion  woold  not  be  as  viable 
for  coal-fired  power  phmts  located  outside  of 
California  because  of  foe  greater  net  transporta - 
tlsm  costs  to  and  lower  popnlathm  densitiee  In 
neighboring  states. 

Water  Resources 

The  major  commitment  to  increased  coal  nse 
for  California  wodd  result  In  significant  water 
consumption  impacts.  The  slfoig  of  coal-fired 
plants  In  CaUfomla  and  adjacent  states  would 
normally  te  dona  in  areas  where  coastal 
is  not  an  option  to  minimise  adverse  air  quality 
prohlems.  Maximum  coal  use  by  1995  wodd  entail 
a total  consumptive  use  of  about  950^  000  acre  feet 
of  water  per  year.  TMb  use  r^nre seats  about 
3 percent  foe  staters  total  rmioff»  bat  between 
50  and  300  percent  of  font  considered  available  for 
energy  production.  Approximately  15  percent  of 
this  consumptive  use  results  from  air  pollntkm 
controls  with  foe  remainder  largely  for  waste-heat 
dissipation. 

Water  resource  availability  represents  a real 
constraint  on  fdtore  coal  use  for  California.  The 
State  of  Utah  has  established  a water  use  policy 
amenable  to  coal  energy  development  for  Califor- 
nia. I«arge  undergroi^  water  deposits  in 
Nevada  may  make  fotnre  power  plant  sitiiig  for 
California  leasitde  in  terms  of  cooUng  water 
rgqnl Or  alternatively  used  to  supply 
water  for  coal  slurry  pipelines.  However*  Arisona 
and  New  Mexico  have  established  more  stringent 
policies  regarding  water  use  for  energy  prodnction* 
which  are  at  least  partially  motivated  by  conflicts 
wifo  Infiian  tribes  over  water  rights  questions 
within  their  states. 

Major  potential  conflicts  may  result  between 
cOR%peting  water  resource  needs  between  energy 
production  and  agriedture  in  attempting  to  provide 
future  coal  use  for  California.  Major  coal -baaed 
energy  development  in  foe  states  of  foe  Colorado 
River  Basin  outside  of  California  will  result  in 
diversion  of  agricultural  waters  In  Arisona* 
Southeastern  California  along  foe  Colorado  River 
and  in  foe  Ifoperial  Valley*  and  with  Mexico  in  foe 
MexicaU  Valley,  hiterstate  compact  and  inter- 
national treaty  water  rights  questions  may  well  be 
invdved. 

This  water  diversion  for  coal  energy  produc- 
tion outside  CaUfomla  wodd  resdt  in  reduced 
water  quantity  availability  along  with  poorer  water 
quality  in  terms  of  greater  concentrations  of  dis- 
solved solids.  The  major  use  of  in-state  coal- 
based  energy  development  would  a«rt  to  reduce 
these  adverse  Impacts  on  agricd.ural  water  usage 
in  the  Rocky  Mountain  states  unless  slurry  pipe- 
lines were  employed.  The  resdt  would  be  to 
transfer  the  water  problem  to  the  agriedture  in 
the  Sacramento  VaUey.  Coal -fired  power  plant 
development  will  act  to  require  son  water  < iver- 
slon  from  existing  agrlcdtural  uses  The  extent 
of  this  diversion  can  be  mintmized  by  encouraging 


nso  of  bmeklsh  ground*  irrigation* 
and  municipal  wastewaters  wherever  feasible  as 
power  makeup  waters*  especially  In  foe 
SaeramMite  Valley  foe  Southeast  Desert* 


CC^ICLUSIONS 

Coal  will  play  BXt  Increasing  role  bt  Calfior-  ' 
nla*s  energy  future  between  I960  and  2025  as  oil 
and  gas  become  Increaslii^y  depleted*  bd  before 
solar  energy  becomes  foe  predominant  future 
supply  source.  A major  commitment  to  coal  use 
for  California  codd  necessitate  foe  use  of  as 
much  as  70  to  220  wdllina  tons  par  year  for  elec- 
tric power  geitsration  alone  by  1995*  depending 
on  fi^  mix  and  demand  growth  rate.  The  total 
potential  coal  eonsuni^ption  codd  he  as  much  as 
too  to  120  mflllom  ums  per  year  if  a modest  pro- 
gram of  synfoetic  foals  usage  Is  projected  for 

gaS  USage  <>*>d  gnafoanfil  fbr 

transportation  by  1995. 

The  location  of  coal-based  energy  production 
inafda  California  will  act  to  reduce  foe  state's 
economic  vdneraMUty  to  arbitrary  electricity  or 
gas  rate  Increases  from  ofoer  states  enacted  as 
possible  retaliation  for  pdlution  exportation.  The 
state  wodd  not  be  protected  fxom  foel  price 
Increases  from  potimtial  suf^llers*  from  arbi- 
trary foel  severance  tax  Increasea*  or  from 
unruAsonable  coal  transport  rate  Increases.  The 
location  of  coal-based  energy  Inside  California 
would  also  act  to  increase  fo»  state's  tax  and 
em^oymsnt  base. 

The  extensive  use  of  coal-powered  electrified 
transportation  for  intercity  railroads  and  Intra- 
city  electric  vehicles  wodd  act  to  substantially 
improve  air  qtAllty  fo  the  South  Cfiast  Air  Basin 
as  weli  as  electric  utility  load  factors  with  pos- 
sible cost  savings  to  consumers.  Rs  use  would 
transfer  foe  emlBslons  to  more  easily  controlled 
single  stationary  point  sources  locat^  outside  of 
foe  Basin  instead  of  from  cars  in  foe  Basin.  The 
gasification  of  coal  with  piping  to  existing  indus- 
trial hollers  codd  save  on  Industrial  plant  capital 
Investment  and  also  alleviate  the  adverse  conse- 
quences of  direct  coal  combustion  in  populated 
urban  areas.  The  coal  energy  codd  be  trans- 
ported from  plants  located  outside  foe  affected 
urban  areas  by  direct  transmission  jf  electricity* 
by  conversion  to  a synthetic  liquid  or  gaseous 
foel*  by  haulage  by  dectrlfied  railroad,  or  by  a 
slurry  pipeline. 


hicreased  coal  use  for  California  will  involve 
air  pollufion  impacts  on  bofo  itself  and  foe  sur- 
r outing  states.  The  location  of  coal -based 
energy  facilities  outside  foe  state  will  minimise 
foe  air  quality  Impacts  on  California  because  of 
their  downwind  location.  However,  foe  location 
of  these  facilities  in  ofoer  states  may  involve 
added  siting  constraints  because  of  proximity 
to  national  parks,  siting  in  complex  terrain,  and 
objections  from  environmental  groups  regarding 
visibility  and  cfoer  effects.  The  major  location 
of  coal -fired  power  plants  inside  California  will 
act  to  aggravate  foe  nitrog^  oxide  problem  in 
foe  Sacramento  Valley  and  fot  suspended  particu- 
late problem  In  ae  S^foeast  Oesert.  Emission 
offsets  may  be  needed  in  foe  former  case  and 
allowance  for  natural  background  dust  in  foe 
latter  case. 
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The  ^a^6rm  agpMcartrflQa  oi  ttMe  aeml>* 
li&ig  to  aecMsas^  o&  pottrw 

loeiteA  iii  CailllhOTifa  aft  i»  41  m ftfflftlenft|- 
tiarttciAate  eofiinAft.  Ika ve  Ift  a 4ftHftltft  aaed  to 
dftvftlop  aia^ftloa  eftatml  tobtmoioglftft  tor  attrogm 
oalieft  M eoal^^red  poorer  plaata  to  be  sited  & 

^ Saeratoft^  VftUi^.  Tke  developtOttit  of  eaoais* 
oloa  cdatcOl  ayotemift  sko^  be  eacoaraged  ^at 
pzodaee  aoable  agrieidtarol  lertHiaere  oo^  as 
sidfotea  aad  altrateft*  These  tiatrlenta  vmdd  have 
special  applicability  to  Ite  oftea  salfbr*  aad 
altrogea«daficlftat  CaUforaia  soils*  espseldUy  to 
die  sea  JoBiq^ato  Valley*  Ps6Uclee  oOay  seed  to  be 
developed  to  «obarage  die  developaQeieat  aad  utlli- 
satloa  of  by-prodocts  recovered  frooa  toa  amlestoa 
prodacts  of  mal  combnstioa  aad  coaversin^ 
Policies  eboald  also  be  developed  to  stiiaalate  the 
coanblnatloa  firing  of  coal  aad  atdid  wastes  at 
povrar  plants*  aitdi  aa  rice  etabMe  aad  aamicipal 
refose* 

bicreaaed  coal  aae  for  Califiorala  vdU  probably 
Involve  dSversloa  of  vvatera  from  agricnllBre* 
eapeclally  darbig  dry  periods*  Xlda  divaraioa  will 
probably  be  aeceaaary  eldiar  la  die  Colorado 
River  Baaia  widi  prbnary  ont-of-atate  coal  ase* 
or  la  die  Sacramento  Valley  with  major  fa-state 
coal  aae*  Tbe  regulatory  coafUcta  wi&  other  states 
and  Mexico  involving  water  aae  be  reduced 
with  primary  ba-atale  stthig  of  coal-baaed  energy 
facilidea  and  diroagb  die  extensive  use  of  agricul- 
tural and  amaicipal  wastewaters  aa  aourcee  lor 


cooUng  water  xnakeup*  ^urry  pipeliaas  ml^alao 
be  used  ior  coal  traaaport  to  Cal^rnta*  aldiougb 
they  Ittv^ve  aahateidlal  water  use  tmpaM  lor  die 
rramvely  arid  Rocky  Moaatala  atatea  aup^yS^ 

I die  loeL 

l&ereaaed  coal  use  ior  Calliorida  will  be  nec- 
essary hi  die  aext  20to45  years  to  HR  die  gap 
bfttwemi  dedthdagoR  aad  gas  use  and  solar  energy* 
Tbe  aidag  of  16*000  to  S0*000  megawatts  (or.23toTO 
percent  of  the  maximum  eetimated  need)  equiva- 
lem  coal-baaed  geaoarati^  capacity  in  CaUfiosala 
la  feasible  to  terms  cd  cpQlfeg-water  aveilabRIty 
aad  air  qiuallty  resoiattona  judiciously  applied* 

^le  devdopmrat  aad  jnqdementation  of  affec- 
tive y^  reasonable  TOvironaaental  regnlatioaa  wiR 
be  necessary  to  fecflltate  fetare  coal  use  la  CaU- 
forata  wldio^  uodbly  adverse  nviroamsatal 
Impacta*  Primary  emphaela  needs  to  be  placed 
on  die  rapid  devdopaneat  rad  use  of  suitable 
raviroamratal  coxdrol  tecbgiologiea  to  die 

potential  adverse  consequences  of  es^  cofrtbuetion 
and  conversion  as  an  alteraadve  to  fesl 

supply  opiloas.  A possible  ^de  baasRt  of  develop- 
ment of  fee  advaac^  emtasion  control  teebnedogies 
for  aidfiar*  altrogra*  and  particidate  Is 

fes  capability  of  reducing  emisstoiis  of  fee  potra- 
tiaRy  more  baaardous  trace  meftals*  organics*  and 
radi^Qlop&a  feom  coal  ntfUaatton*  The  hoasdng 
of  a major  envirramratal  control  tecbnology  indus- 
try involving  coal  utilization  in  California  may  also 
have  significant  economic  benedts  to  fee  state* 


REPBODUCIBIUTy  OF  THE 
OEIGINAL  PAGE  IS  POOR 
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(These  reports  are  comments  on  the  Conference  submitted  by  interest 
groups  and  reproduced  here  as  facsimile. ) 
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COAL  USE  IN  CALIFORNIA 


comments  submitted  by  James  Cannon 
to  the  California  Energy  Coiranission 
concerning  the  Coal  Conference  held 
In  Pasadena,  California,  May  9-11. 

James  Cannon  is  Research  Director  of 
Citizens  for  a Better  Enviroranent, 

88  First  St.  San  Francisco,  Ca.  94105 


The  thrse-day  Conference  on  Coal  Use  in  California,  co-sponsored 
by  the  California  Energy  Commission  and  the  U.S.  Department  of 
Energy  and  held  in  Pasadena,  May  S through  May  11,  was  certainly 
a significant  event  if  fcr  no  other  reason  than  the  fact  that  it 
was  the  first  major  conference  on  the  subject  ever  to  be  held  within 
California's  borders.  It  marked  an  important  step  in  establishing 
l^nes  of  communication  between  people  with  different  backgrounds  and 
perspectives  — including  government  officials,  energy  developers 
and  consumers,  and  environmentalists.  The  diversity  of  ooinion 
expressed  at  the  Conference  concerning  the  proper  role  of  coal  in 
California's  energy  future  certainly  points  out  that  coal  use  will 
be  a very  controversial  topic  here.  The  transcript  of  the  presentations 
made  at  the  Conference  will  provide  the  State  with  a valuable  catalogue 
of  this  diversity  of  opinion. 


Hhlle  Citizens  for  a Bet^f  Diiriornaent  feels  that  the  COal  Conference 
provided  a significant  interchange  of  inforsation  and  while  we  were 
pleased  to  be  able  to  attend,  it  is  our  belief  that  the  Conference 
failed  to  identify  and  exanine  several  critical  issues  concerning 
coai  use  in  California.  Nearly  all  the  sessions  involved  generalized 
discussions  of  technical  aspects  of  coal  utilization  — e.g.,  the 
developoent  status  of  advanced  coal  conversion  technologies,  the 
rapability  of  railroads  or  slurry  pipelines  to  transport  coal,  and 
the  efficiency  of  air  pollution  control  equipnent  to  reduce  haraiful 
enissions  fron  coal  burning  power  plants.  This  infomation,  thou^ 
interesting,  is  generally  available  froa  a wide  range  of  sources, 
including  scientific  literature,  trade  nagazines,  and  government  and 
private  industry  funded  studies.  As  soiueone  reasonably  we11>versed 
with  state-of-the-art  coal  utilization  technology  — and  I believe 
most  people  .n  tfie  audience  had  at  least  cy  level  of  background  — 

I did  not  find  nyself  particularly  enriched  by  the  short,  superficial 
discussions. at  the  Conference 

It  «eeois  to  me  that  there  was  an  unneccessary  compartmentalization  of 
subject  natter  at  the  Conference  which  hindered  Uie  developnsnt  cf 
insightful  debate  on  coal  issues.  Take,  for  example,  the  session  on 
coal  transport  — which,  by  the  way,  I found  to  be  acwng  tlie  most 
interesting.  A representati”  "rom  the  2’t:»ninous  Kesearcn  Inc.  told 
u.  there  was  plentv  of  coa't  .r.  ^he  West;  a .'epr?sentiti'/e  from  Southern 
Pacific  railroad  said  that  trains  can  transport  coal  to  California;  and 


a representative  froa  ETSI  premised  that  coal  slurry  pipelines 
could  be  built  to  B»ve  coal  into  the  State.  As  1 said,  I enjoyed 
the  session,  but  aainly  for  the  glibness  of  ttie  speakers.  Uhen  I 
revleued  notes  aftemards,  I found  very  little  to  «nrite  doun  that 
I didn't  know  when  t walked  into  the  Conference. 

The  essential  questions  which  should  have  been  the  focus  of  the 
l^asadena  Conference  are:  Hhat  should  California  do  about  coal?  Do 
we  need  it?  How  such  da  we  need?  How  should  we  use  it?  Hhere  should 
we  use  it?  ISiere  should  we  get  it  froa?  How  should  we  get  it  to 
California?  Hhat  are  the  environaental  iapacts  froa  coal  developnent? 
Are  we  cutting  off  aore  viable  long  tera  energy  options  by  going  coal? 
Soae  speakers  atteapted  to  address  these  questions,  but  aost  aerely 
added  to  the  list  of  options  available  for  California. 

The  Conference  generally  failed  to  address  the  public  policy  i.  sues 
involved  in  coal  use.  It  resenbled  in  aany  ^ys  industry  trade  shows 
doainated  by  salesaen  extolling  the  virtues  of  their  products  or  schemes. 
To  ae  the  most  valuable  part  sf  the  Conference  turned  out  to  be  the  first 
hoc.'  of  the  first  day  when  we  were  addressed  by  Jerry  Brown  and  Richard 
Haul 1 in.  These  t»»  speakers  each  addressed  policy  questions  more 
directly  than  anyone  else  and  provided  some  concrete  information  of 
interest  to  the  constituent^  of  the  Citizens  for  a Belter  Cnv.ronment. 
Jerry  Brown's  statement  that  "our  official  policy  is  one  of  encouracemenc 
of  coal"  followed  by  Maullin's  pledge  tn  "remove  the  ominous  and  increase 


tte  relevance  of  0081*  contain  oore  relevant  new  fnfamation  than 
all  tte  technical  slides  of  the  Texaco  spokesaan  explaining  the 


Ganpaiv's  low  BTU  gasifier.  _«niirrY 


This  is  not  ta  say  that  sowe  other  issues  were  not  oonpetently 
discussed  hy  other  speakers.  For  exaaale,  Jack  Vtoore  of  Southern 
California  Edison  explained  in  precise  terns  his  conpany's  plans  to 
utilize  coal  over  the  next  several  decades  and  the  reasons  for  those 
plans.  Joseph  Oxley  succinctly  discussed  .the  potentially  huge  narfcet 
for  coal  in  California's  industrial  secior.  Orson  Anderson  of  UCLA 
vividly  translated  Brown's  statenent  encouraging  coal  developersL  into 
new  strip  nines  in  tiie  Mest,  tonnages  of  coal  which  oust  be  extracted. 
Biles  of  let;  track  which  oust  be  laid,  voluaes  of  water  needed  for  coal 
conversion,  strings  of  unit  trains,  and  dollars  in  capital  inves^vent. 
Finally,  the  presentations  fay  r^resentatives  fron  each  of  the  aajor 
coal  producing  states  at  the  Uednesday  noming  session  provided  sone 
very  interesting  insights  into  the  attitudes  cf  the  citizens  and 
goverments  of  the  areas  to  which  California  oust  turn  for  coal. 


A Bajor  reason  why  the  coverage  of  most  topics  was  inadequate  or  non- 
existent was  that  the  overall  balance  of  the  Conference  reflected  a 
heavy  emphasis  on  corporate  and  governmental  interests,  with  the  near 
exclusion  of  the  "prblic  interest”  sector.  Uith  the  exception  of  the 
Siei ra  Club's  Mike  Eaton,  all  the  people  most  conversant  and  kncwledgesbl 
of  public  concerns  about  coal  development  in  California  were  in  the 
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audience  and  not  on  the  speakers  platfora.  Hence,  it  cane  as  no 
surprise  that  the  aajor  issues  concerning  the  public's  acceptability 
or  rejection  of  coal  use  in  California  were  scarcely  naitioned  during 
tte  three  days,  except,  of  course,  during  the  muerous,  aiid  very 
stioulating,  coffee  break  dialogues. 

Public  Acceptance  of  Coal  is  Vital 

CBE  believes  that  the  public's  reactions  to  coal  use  in  California 
Mill  be  pivotal  in  deteroining  the  rate,  type  and  location  of  coal 
developnent  wilAin  the  State.  Californians  treasure  — peHiaps  sore  so 
than  citizens  of  any  other  state  — the  valves  of  a clean,  healthy 
environnent.  They  recognize  coal  as  an  iidierently  dirty  fuel,  whose 
use  has  devastating  enviiKMisental  repercussions  fron  the  nooent  it 
is  extracted  fron  the  ground  until  particles  of  soot  and  dust  escape 
frcKn  a power  plant  snoke  stack.  They  also  recognize  that  coal  use 
fcr  California  involves  connlex  technology,  will  cost  billions  of 
dollars,  will  produce  new  nassive,  centralized  irawer  plants,  thousands 
of  Biles  of  rail  beds  and  electrical  transBis  . lines,  and  will 
consuBe  huge  volumes  of  scarce  water  supplies.  Ihey  are  apprehensive 
that  the  advent  of  coal  to  California  can  only  degrade  the  quality  of 
California  life.  Their  apprehension  borders  on  fear  when  they  realize 
that  control  over  coal  technology  will  likely  rest  in  ^ hands  of  the 
few  powerful  utility  companies. 

Certainly  not  all  Californians  share  thes?  concerns  about  coal  use. 

But  CBE,  which  gains  SOtii  of  its  funding  front  a door»to>door  canvass 


of  Bay  Area  residents,  has  discovered  iridespread  interest  and 
extensive  confusion  concerning  coal  issues.  In  response  to  enquiries 
frum  our  constituents  ^ as  a result  of  our  research  progran.  CBC  is 
developing  a policy  concerning  coal  utilisation  In  California.  Though 
only  in  its  foraative  stagej  there  are  several  coal  related  issues 
about  uhfch  mb  have  strong  concerns.  ‘Die  reminder  of  thi**  report 
will  discuss  these  concerns,  with  particular  reference  to  the 
IfCKK-aegawatt  power  plant  proposed  by  Pacific  Gas  S Electric  for  the 
Central  Valley. 

P(K» 

Off~Site  Environaental  lapacts 

fin  incredible  aaount  of  coal  — whidi  will  probably  be  mined  in  Utah. 
Arizona,  sad  Hew  Mexico  — will  be  consuned  in  California  if  large 
scale  coal  developenent  takes  place  here.  Orson  Anderson,  in  his 
presentation  before  the  Coal  Conference,  calculated  that  about  one 
hundred  million  tons  of  coal  could  move  into  California  each  year. 

This  would  require  either  15>20  new  underground  coal  mines  or  19-12 
new  strip  mir.es  in  the  Uest.  Me  perceive  that  massive  environmental 
devastation  of  the  land  surface  of  strip  mines  providing  coal  to 
California  is  inevitable,  even  if  strict  reclamation  practices  are 
follovfed.  Irreplacable  wilderness  areas  will  be  destroyed  and  the 
ail  quality  in  some  of  the  most  pristire  regions  of  the  country  will 
be  impaired.  Underground  mining,  though  environmental 1y  preferable 
to  strip  mining,  is  extremely  dangerous  and  presents  occupational  health 
problems  to  miners  esrployed  there. 
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In  addition  to  these  direct  environmental  health  and  safety 
consequences  from  coal  mining,  a massive  upsurge  in  coal  mining 
in  the  sparsely  populated  uestem  states  could  have  devastating 
social,  economic,  and  political  repercussions  there.  Studies  on 
boom  tOMis  invariably  correlate  large  poptlation  jumps  in  small 
towns  with  increased  crime,  alcoholism  and  ot^._r  social  problems. 

He  have  been  impressed  by  the  widespread  concern  among  people  contacted 
by  our  canvassers  about  tiie  environmental  consequences  in  coal  mining 
regions. 

Reliability 

A second  major  concern  voiced  by  our  constituency  relates  to  the 
reliability  of  coal  supply  for  large  power  plants  and  the  reliability 
of  the  power  plants  themselves  in  delivering  electricity  to  residential 
users.  The  proposed  PG&E  plant,  for  example,  would  require  two  unit 
trains  — eadi  78  cars  long  — of  coal  a day  tj  keep  its  fumaces  going. 
This  coal  must  be  transported  by  one  of  two  financially  troubled  railroads 
approximately  I ,000  miles  over  one  of  the  largest  mountain  ranges  in  tlie 
countvy  without  interruption  for  35  years.  Furthermore,  much  of  the 
coal  lies  under  land  presently  owned  by  the  federal  government,  a 
western  state  government,  an  Indian  tribe,  as  well  as  private  coal 
developers,  farmers,  ranchers,  and  land  speculators.  Hie  availability 
of  large  amounts  of  coal  at  reasonable  cost  through  various  leasing 
arrangements  with  the  owners  of  this  land  seems  to  me  to  be  a difficult 
promise  to  make. 
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In  tsroB  of  the  reliability  of  energy  delivered  froa,  rathet  than 
to,  the  power  plant,  many  of  our  constituents  have  expressed  concern 
about  delays  in  construction  and  licensing  of  large  power  plants  in 
the  State.  Furthertaore,  the  threat  of  disruption  due  to  equipment 
failure,  sabotage,  or  other  difficulties  seems  larger  for  large 
centralized  power  sources  than  the  risks  for  decentralized  systems. 

Uith  this  in  mind,  many  people  we  have  contacted  are  more  in  favor 
of  decentralized  coal  plants,  using  "clean"  coal  conversion  technologies 
such  as  gasification,  liquefaction,  or  fluidized  bed  technologies. 

But  these  technologies  also  run  a large  risk  of  unreliable  performance 
because  Uiey  are  new  and  have  a brief  coranerical  history. 

REPRODUCBILrrY  OF  THE 

Will  Food  Prices  Rise?  ORIGINAL  PAGE  IS  POOR 

In  addition  to  these  concerns  about  "off>site"  ictp^cts  of  coal 
utilization,  we  are  deeply  concerned  about  the  environmental 
repercussions  of  coal  burning  on  the  coninunities  *<idiere  power  stations 
ar%  located.  The  California  Air  Resources  Board  presented  substantial 
documentation  at  the  Conference  that  proposed  large  coal  burning  power 
plants  in  California  will  meet  federal  ambient  air  quality  standards. 

We  do  not  have  the  data  to  dispute  these  assessments,  but  we  still 
fea.*  adverse  iespacts  of  the  air  pollution  from  coal  burning.  Federal 
ambient  air  standards  were  set  at  levels  deemed  necessary  to  protect 
human  health,  but  they  are  net  designed  to  protect  agricultural  crops 
fronlravishirent  f«xm  air  pollution.  Preliminary  findings  of  a research 
project  underway  at  CBE  indicate  that  the  potential  effect  of  sulfur 


dioxide  air  pollution  froa  a coal  burning  power  plant  in  the  Central 
Valley  could  result  in  aillions  of  dollars  wortn  of  crop  loses.  And 
SOg  is  just  one  pollutant  in  a vast  array  of  toxic  substances  which 
are  inevitably  fitted  froa  coal  burning  power  plants.  Many  of  these 
pollutants  have  been  shown  to  act  in  concert,  with  a coobined 
enviroimental  impact  on  crops  that  is  larger  than  the  sun  of  the 
impacts  of  each  pollutant  acting  alone.  The  effect  on  food  availability, 
quality,  and  price  from  extensive  coal  burning  in  in  the  central  part 
of  the  State  is  probably  the  major  concern  voiced  to  us  by  Bay  Area 
residents. 

rublic  Health 

Another  major  air  pollution  issue  concerns  the  protection  of  human 
health.  Even  if  sulfur  dioxide  levels  from  coal  combustion  meet 
federal  standards,  its  ability  fo  act  in  condiination  witii  oxidants 
and  particulates  could  still  cause  substantial  health  problems  to 
large  segments  of  the  Central  Valley  population,  eriecially  among 
the  young,  the  very  old,  and  the  infirm. 

Social  Problems 

'^ere  are  other  potential  adverse  impacts  from  large  coal  burning 
power  plants  in  tiie  Sacramento  Valley.  CBE  fears  the  potential  disruptive 
influence  of  the  influx  of  hur.dreds  of  construction  and  operating  personnel 
for  each  proposed  rural  plant  site  region.  This  population  influx  could 
disrupt  existing  economies  and  lifestyles  and  even  result  in  a net  job 
loss  due  to  reduced  crop  yields  in  the  area. 


An  Influx  of  new  woricers  could  teioporarily  strain  available  housing 
near  pcn«er  plant  sites  — causing  the  erection  of  shabby  inadequate 
temporary  housing.  Ultimately,  however,  the  d^and  for  housing  by 
construction  workers  will  bottom  out  upon  plant  cooqiletion.  Homes 
built  in  response  to  this  temporary  demand  will  becoB^  a . glut  on  the 
market  and  real  estate  depression  could  occur  when  construction  crews 
leave  power  plant  construction  areas.  Furthermore,  land  values  in 
areas  surrounding  a coal  fired  power  plant  could  drop  substantially 
because  of  increased  air  pollution  and  because  areas  surrounding  large 
power  plants  are  substantially  less  attractive  for  recreational  activities 
and  resort  and  retirsmpnt  communities. 
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Mater  Issues 

Another  question  troiUaling  CBE  is  the  effect  of  centralized  power 
plants  in  central  California  on  water  sheds  and  water  quality.  A 
large  power  plant  consumes  approximately  20,000  acre  feet  of  water 
per  year.  This  could  significantly  threaten  water  use  patterns  in 
the  Sacramento  Valley.  Furthermore,  air  pollution  from  coal  burning 
could  stress  dominant  tue  species  in  the  water  shed  regions  of  the 
Sierra  Nevadas,  further  reducing  available  water  supplies. 

Energy  Demand  and  Appropriateness  of  Coal 

There  are  a final  set  of  issues  concerning  coal  development  in  California 
which  have  aroused  considerable  concern  among  our  con«iituency.  These 
include  broad  generic  questions  of  whether  we  need  new  electrical 
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generating  plants  and  if  there  are  other  paths  besides  burning 
coal  we  could  take  to  fulfill  future  energy  demand.  These  generic 
questions  reflect,  we  feel,  a concern  about  the  appropriateness 
of  direct- fired,  large,  centralized,  coal  burning  power  plants  as 
part  of  the  State's  energy  program  for  the  future.  California  is 
virtually  unique  in  this  country  in  that  it  has  survived  to  date 
quite  handsomely  wildiout  coal.  It  is  also  the  place  where  many  new 
innovative  energy  philosphies  have  germinated.  Kany  of  these  philosophies 
call  for  the  replacement  of  large  conventional  power  plants  with  a 
combination  of  energy  conservation  programs  and  energy  generation 
via  “alternative"  technologies  using  solar,  biomass,  tidal,  and 
geothermal  energy  resources. 

In  the  face  cf  these  new  exciting  energy  possibilities,  the  State's 
major  utilities  have  clung  steadfastedly  to  their  historical  projections 
of  expan'*'ng  energy  demand  and  continue  to  push  conventional  energy 
technologies  rather  than  alternative  systems.  We  believe  there  is 
considerable  concern  that  these  projections  might  reflect  the  inability 
of  a conservative  industry  to  change  more  than  real  energy  needs.  Our 
constituency  asks  to  be  convinced  that  additional  supplies  of  electricity 
are  needed  in  the  future.  If  that  can  be  established,  it  expects  to 
be  convinced  that  conventional  power  plants  — including  those  that 
burn  coal  — represent  the  most  acceptable  pathway  to  meeting  this 
demand,  in  an  economic,  environmental,  social,  and  political  s&r.se. 


CBE's  Position 


CBE's  policy  vis-a-vis  coal,  at  titis  point,  is  guided  by  a general 
perspective  which  says  that  large  centralized  coal  burning  power 
plants  represent  tiie  use  of  an  inappropriate  technology  consuming  a 
limited  fuel  which  is  only  marginally  appropriate  under  the  best  of 
circumstances  due  to  the  environmental  and  economic  problems  it  causes. 

Me  have  not  closed  our  minds  to  alternative  uses  of  coal  within 
California  which  stress  decentralized  applications  of  advanced  coal 
conversion  technologies;  we  neither  espouse  or  rebuke  them. 

He  believe  that  the  Energy  Commission  should  increase  its  role  in 

educating  the  general  public  about  coal  policy  issues.  Providing 

funds  to  representatives  of  public  interest  groups  to  attend  Idle  Coal 

Conference  is  an  important  example  of  how  the  Energy  Commission  can 

help  get  infornation  to  the  general  population.  

REPRODUCIBILITY  OP  THE 
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Secondly,  we  believe  the  Energy  Conmissicr!  must  be  more  diligent  in 
tapping  public  opinion  concerning  the  State's  coal  policy.  It  should 
provide  funds  for  public  interest  groups  to  represent  themselves,  not 
only  in  the  audiencesat  coal  conferences,  but  on  the  podia  at  coal 
conferences,  and  in  court  and  hearing  rooms  throughout  the  State 
where  coal  strategies  and  projects  are  being  mapped.  The  price  tag 
for  funding  several  public  interveners  on  energy  issues  throughout 
the  State  would  be  just  a fraction  of  the  Energy  Commission's  budget 
for  the  Coal  Conference  in  Pasadena. 
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Ag.){n,  I would  like  tc  express  my  gratitude  to  you  for  making  it 
possible  for  me  to  attend  the  Pasadena  Conference  last  month.  I 
have  harped  — perhaps  too  stridently  — on  some  of  my  negative 
reactions  to  the  Conference,  leaving  out  its  many  positive  aspects. 

I learned  a lot,  I met  many  stimulating  people,  and  I came  back  with 
many  new  insights  to  sh^re  with  XBE  :and  our  constituency.  Thank  you 
very  much! 
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Sacfccround 

The  question  of  viable  resources  Jf  energy  available  to  tseet  the 
future  needs  of  the  inhabitants  of  California  is  a wiy  perplexing 
problen  with  no  sinple  clear-cut  answers  available. 

The  energy  crisis  presents  itself  as  seecingly  a race  between  the 
United  5 ates  for  donestic  independency  of  world  aarket  Influence  against 
the  present  liaitations  of  technological  and  financial  capabilities  that 
preclude  that  independenue. 

In  discussion  of  these  «»itemal  world  influences,  the  ultinate 
recipient  of  the  rice  of  these  pricing  policies  is  the  consuner.  The 
variables  that  «r.e  the  price  this  consuner  pays  are  tne  QPtC  nations, 

present  research,  techno'* ogicsl  advances,  the  allot  box  and  conswcr  oro> 
tection  all  have  a hand  in  dstemining  the  price  of  goods. 

Presently  the  United  States  is  paying  prices  that  are  stiP 
substantially  lower  than  the  world  narket  price.  The  crisis  of  1973 
represented  the  type  of  catastrophy  that  occurs  where  ones  domestic  supply 
is  contingent  on  externa!  forces.  The  results  that  followed  from  this 
e..ergy  crisis  created  a recognized  need  for  a dr;v«  for  energy  inoependence. 

Tte  effects  of  ID'^3  was  of  such  a magnitude  that  many  smail  and 
minority  companies  went  out  of  business  because  of  an  accumulation  of 
problems.  The  most  serious  being  the  lack  of  access  to  the  cleans  of 
transportation  and  an  inability  to  acquire  the  necessary  materials  needed 
ft  • production. 
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Presently,  the  topic  of  viable  eneroy  alternatives  is  a topic 
soaeMhat  reaoved  the  scope  of  ainority  concern. 

The  inner  ci^  resident  usually  of  a loner  econoaic  base  also 
suffers  froa  a lack  of  exposure  to  discussions  of  doaestic  energy  develop- 
aent.  The  lack  of  access  to  these  decision  aaking  boards  that  deal  with 
energy  alternatives  such  as  coal  usage  invariably  leave  this  inner  city 
Black  const!  -uency  without  a voice  in  future  energy  use  planeing.  The 
failure  to  fully  translate  the  technical  jargon  into  aeaningful  interpret- 
able applications  of  the  inner  city  consuaer  leaves  hia  in  a position  of 
weakness. 

Bom  out  of  this  uner  frustration  the  Black  Businessaen's  Association 
under  the  leadership  of  Clarence  B.  Ufton.  President,  has  launched  a drive 
to  bring  its  aecbership  as  well  as  the  inhabitants  of  South  Central  Los 
Angeles  area  into  an  educational  process  in  regards  to  the  energy  question. 
This  new  thmst  caae  about  by  the  recognition  that  certain  external  forces 
to  the  minority  Nisinessaen's  market  place  and  more  soecifically,  the 
minority  conisunity  often  determines  the  productivity  of  this  area. 

The  problem  of  minority  businessmen,  who  of  wen  are  located  within  the 
inner  city  will  undoubtedly  be  influenced  by  the  determination  of  what 
particular  source  of  energy  is  chosen.  As  example,  the  small  l“jsir.ess 
person  must  o*ten  act  only  as  distributor  and  retailer  to  prio**  manufac- 
tured oocds.  The  elasticity  of  demand  for  his  orcduct  greatly  decencs  cn 
the  price  anc  consumer  need. 

The  manufacturer  who  has  the  greater  access  to  infcrnsation  relatinc 
to  fut..re  trends  and  the  ability  to  buy  in  volume,  will  be  in  the  ses: 
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position  to  absorb  necessary  cost  increases.  Due  to  lack  of  access  to 
tinely  inforaation  and  the  inability  for  discount  baying  the  ainori^ 
businessperson  will  undoubtedly  have  to  pass  a larger  portion  of  their 
cost  on  to  the  consuaer. 

Because  of  'ts  position  wir**in  the  aarfcet  place,  ^ aai^ufacturer 
aay  very  well  insul.  te  hiaself  froa  the  ianediate  coisuner  and  because 
of  product  deaands,  siaply  be  able  to  engage  his  products  elsewhere  with- 
out substantially  raising  his  prices. 

As  a representative  of  a basically  aincrity  and  lower  incoae 
constituency,  the  BBA  is  concerned  about  the  lack  of  translatable  language 
available  to  the  lay  person  that  would  indicate  the  viability  of  certain 
alternate  energy  projects. 

Reeded  are  studies  and  directions  that  will  adequately  conamicate 
the  price  the  consuaer  will  pay  and  the  affects  this  pri^  will  have 
froa  a sccio-econoaic  perspective. 

There  is  very  little  evidence  inner  city  residents  and  other  ainorities 
are  a pr'..aary  factor  in  the  considerations  being  given  to  tne  policy  areas 
of  coal  developnent.  This  point  was  highlighted  when  one  of  the  prograa 
directors  apologized  to  the  audience  for  the  lack  of  Indian  representation 
at  the  conference. 

This  fact  only  began  to  receive  serious  consideration  when  it  was 
recognized  that  much  of  the  land  contemplated  for  potential  coal  extrac- 
tion, whether  by  surface  or  undergrociid  raining  will  net  materialize  unless 
regotiat^ons  Indian  nations  are  successful. 
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The  above  conment  Is  only  to  enpiiasize  that  inner  city  resi<lents  ss 
Mell  as  other  constituents  have  to  be  a prioe  consideration  frgn  the  onset 
in  coal  poIlQr  developoent. 

It  Is  especially  necessary  for  tiie  saall  ainority  business  vendor 
to  be  oonsidered,  in  future  energy  resource  developnent. 

In  other  uords,  it  is  quite  evident  that  sane  nrkets  patronized 
by  the  snail  businessnan  tdll  becone  obsolete  in  a nunber  of  years 
because  of  technological  advances*  or  bccone  ecoronically  inpractical  con- 
sidering potential  linitations  on  digressionary  incone  of  inner  city 
residents  due  to  rising  inflation.  Again  this  is  an  exanple  of  intangible 
socio-econottic  affects  that  need  scnitinization  and  revieu  before  inple- 
nentation  of  energy  policies. 

Confr  ^ce  Held 

The  ^ture  alternative  energy  sources  will  encounter  etrianctements 
through  govemoent.  political  factors  as  well  as  face  econcmic  limitations 
as  dictated  by  technology.  The  social  cost  involved  must  inductively  be 
neighed. 

This  conference  sought  to  bring  together  these  various  interest  in 
coal  and  share  experiences  and  current  developments.  The  conference  was 
successful  at  covering  the  technological  aspects  of  coal  deve1cc^..c  but 
lagged  substantially  in  areas  of  social  policy  and  corsurer  involvement 
in  the  decisions  surrounoing  coal. 

The  conference  on  coal  use  for  California  was  an  educational  and 
knowledgeable  affair.  Condensed  within  this  3-day  session  was  an  attsmet 
to  address  the  concerns  of  viable  constituerc:es  wncse  me’r.be^s  offer 
potential  suopert  systems  for  ^uture  develocmenc  of  cc*  use. 
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As  Bentloned  in  the  conference,  the  United  States  is  at  a particular 
junction  in  history  where  substantial  changes  in  its  perceptions  of  the 
future  Mill  ioaediately  challenge  life  styles  and  nost  substantially 
econooric  conditions. 

Kaigr  people  tend  to  conceive  coal  as  being  a dirty  and  unclean 
substance  with  aore  disadvantages  than  advantages.  There  are  those,  when 
involved  in  discussions  of  coal  and  other  alternative  energy  sources,  have 
vivid  pictures  of  a coal  sunk  Pennsylvania  town. 

A Systecs  Exaarination  of  Opportunities  of  Coal  for  California 

The  seninar  involving  coal  use  in  California  explored  the  potential 
enoraous  expenses  involved  in  the  building  of  coal-fire  plants.  The  necessity 
for  this  expensive  process  has  to  be  weighed  in  light  cf  our  domestic  need 
for  ind^tendence  from  our  present  foreign  sources  of  oil. 

Several  systems  of  coal  delivery  producing  facilities  can  be  utilized 
in  order  to  meet  the  present  domestic  energy  needs.  Whether  by  a Mojave 
Station-type  demonstration  site  or  a coal  slurry  pipeline,  an  appropriate 
means  of  transportation  can  be  found  that  will  have  a least  marginal  damaging 
affect  on  our  environment. 

In  order  to  fully  examine  these  opportunities  for  coal  it  is  necessary 
to  assess  its  commercial  practicability.  Appropriate  and  practical 
capatilization  for  construction  of  these  sites  in  conjunction  with  reasonably 
projected  rate  schedules  as  a result  of  the  construction  of  these  plants 
have  to  be  considered. 

There  is  also  a need  to  prepare  a program  to  accelerate  a study  of 

appropriate  technology  in  these  energy  fields.  Being  able  to  meet  certain 
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cost  requlreaents*  for  a projected  site  or  coal  delivery  process  is  not 
sufficient  without  an  analysis  of  the  present  technological  alternatives 
available. 

The  necessary  variables  include  econooric  considerations  and  capital 
requireoents,  the  regulatory  probleos,  raaifications  of  the  water  usage  and 
availability  of  transportation  of  energy  to  run  these  coal  producing  systews^ 

The  recipient  of  these  energy  producing  systeas,  the  consuner  has  to 
also  be  considered  for  he  ultiaately  pays  for  the  project.  Thus  consuner 
prices  should  be  the  other  central  factor  in  deteraining  the  cost  capa- 
bilities of  productions. 

tn  a discussion  of  iasportation  of  coal  generated  there  are 

two  underlying  assuoptions.  Naaely  that  there  exist  a reasonable  foreseeable 
potential  far  an  oil  shortage  in  the  near  future.  Secondly,  that  there  exist 
vast  reserves  that  could  supply  the  future  dooestic  needs  of  our  citizens 
and  offset  the  higher  prices  that  foreign  sources  could  charge. 

Yet  proponents  of  increased  dooestic  use  find  that  the  system  of 
inportation  of  coal -generated  energy  runs  the  significant  risk  of  “high 
voltage  lines.”  For  California  to  i^xirt  this  energy  from  pcwer  stations 
outside  the  state  under  present  technological  conditions  would  incose  on 
the  state  both  benefits  as  well  as  disadvantages. 

The  main  disadvantage  would  lie  in  that  certain  states  refuse  to 
allow  California  to  set  itself  u?  as  an  exploiter  of  the  nature'  resources 
of  those  neighboring  states. 

Various  states  Uke  contrasting  positions  wren  it  cones  to  internal 
developrent  of  resources  for  export  to  California.  Seme  states  seek  to 


keep  conditions  constant  tihereas  others  tiirive  for  change  and  econonic 
growth  through  this  potential  coal  industry. 
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State  Policies 

Colorado  - Colorado  currently  finds  itself  as  a supplier  of  IDS  of 
the  Rati<m*s  coal  needs.  Nr.  Hartin  Robbins  of  the  Colorado  SdK>o1  of 
Nines  argues  that  COlorago  acts  as  a colony  to  East  Coast  users.  Uhile 
continued  support  to  the  East  is  urged.  Colorado  is  also  (tetemined  to 
control  this  exportation  with  an  eye  also  towards  conservation. 

Utah  - Utah  has  the  largest  untapped  coal  fields  in  the  U.  S.  One-half 
of  ^ coal  produced  reoains  in  the  state  whereas  the  other  half  is  exported. 

Heavy  industry  investment  is  not  required  because  of  sufficient 
govemaent  infrastructure.  Utah  finds  itself  unwilling  to  build  additional 
plants  to  satisfy  California  needs. 

Utah  also  seeks  to  cont^l  exportation  because  of  the  socio-economic 
affects  of  increased  development  on  the  constituencies  of  the  state. 

Arizona  - The  state  of  Arizona  faces  a serious  growth  rate  and  more 
energy  will  be  required  to  meet  its  exoanding  population  as  well  as  capital 
base. 

Because  of  its  air,  Arizona  remains  attractive  because  of  it  and 

3 POOH 

.^ew  Mexico  - New  Mexico  is  a serious  exporter  its  energy  resources. 

The  problem  that  New  Mexico  faces  was  its  unrealistic  pricing 
''i.  The  policies  were  set  based  on  an  emphasis  that  e.ncouraged 
■ '.n  rather  than  conservati-  i. 


seeks  to  preserve  it.  The  state  admitted  no  solutions  but  only 
the  seriousness  of  its  problem  of  growth.  1 
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Hycniing  ~ Uyonfng  represents  a state  with  a census  population  count 
of  332,000.  The  two  largest  cities  have  populations  of  40,000  each. 

1978  presented  the  oiost  rapid  growth  in  its  mineral  producing  areas. 
Ifitii  the  increase  in  production,  the  comuni^  n^s  (.-ere  n^t  for  its 
oiergy  requirements.  Hotever,  there  was  considerably  high  inflation  rates 
due  to  ai*  ncrease  in  consunity  areas  that  surround  production  sites. 

The  st£ce  of  Hyoning  recognizes  that  laws  are  needed  to  protect  the 
health  of  its  enviroim^ntal  cooraunity.  The  state  also  recognizes  the 
need  to  help  the  nation  but  at  the  sane  tine  recognizes  waste  by  the  other 
states. 

The  reconnendation  was  that  California  should  use  coal  in  the  short* 
tern  and  arrange  for  incentives  to  those  consuaers  who  seek  to  install 
energy  saving  oetiiods  (i.e.,  solar  incooie  tax  credit). 

Alaska  - The  attitude  of  Alaska  was  interestingly  different  in  that 
industrial  development  was  sou^t  to  sufficiently  create  new  jobs.  Alaska 
presented  a figure  of  36*  unenploynent  rate.  The  present  tax  base  of  the 
city  ccanss  from  non*renewab1e  sources  or  seasonal  operations.  Thus  the 
type  of  Tcng  term  production  j coal  is  needed  to  meet  nnployment  as  well 
energy  needs.  Alaska  has  a huge  supply  of  coal  reserves  available  for  long 
term  extrac  The  content  of  this  coal  is  of  low  sulfer  content  and 

high  moisture. 

The  speaker  from  Alaska  pointed  to  the  potential  large  exaort  market 
available.  Alaska  is  actively  looking  for  domestic  and  as  well  as  world 
markets  to  supply. 
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Use  of  Coal  for  Non-Electric  Uses 

Propone*«ts  of  coal  usage  for  California  also  point  to  coals  non- 
electrical uses  that  are  available. 

Through  coal  coiBbustion  projects,  coa'.  gasification  systems  exist 
that  can  produce  useable  petroleum.  Through  advanced  technological  pro- 
cedures a r.on-petro  based  coal  fuel  is  produced.  This  synthetic  gas  can 
meet  the  low  emissions  requir^ent  and  prevent  the  air  or  water  pollution 
problems  common  to  natural  gas.  The  recognition  of  the  use  of  coal  as  a 
fuel  base  is  clearly  a viable  immediate  source  of  energy  in  lieu  of 


nuclear  power. 
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Future  Energy  Demands 

There  is  no  question  of  a demand  in  the  future  for  energy  producing 
methods.  The  overseer  of  any  present  inquisition  into  coal  development 
viability  will  hinge  on  the  California  Energy  Commission.  This  agency 
functions  as  a regulatory  agency  to  ensure  appropriate  site  selection  as 
well  as  appropriate  technology  usage. 

This  agency  is  also  resoonsible  for  insuring  adequate  electric 
power  as  well  as  promoting  new  technology.  The  specific  concern  for 
electricity  forecasting  is  very  important  in  analysis  of  coal  development. 

A central  variable  that  has  to  be  considered  is  the  potential  growtr 
of  the  state.  There  is  a recognition  that  growth  in  the  state  required 
a parallel  energy  growth. 

Because  of  this  agency's  responsibility  to  promote  new  technologies, 
energy  intelligence  has  to  be  a central  focus. 
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Tr^ndous  growth  increase  without  technological  advancement  would 
leave  the  state  in  a precarious  oosition.  lliis  potential  qrowth  should 
not  preclude  the  satisfaction  of  the  industrial  customers  need. 

The  utility  c<^iany  perspective  (P6  & E)  indicated  a favoratism  for 
coal  use  over  natural  gas.  The  historic  view  of  coal  as  dirty  and  sooty 
can  be  changed  with  advancing  technology.  Because  of  the  vast  potential 
reserves  the  utilities  feel  the  need  to  develop  energy  reso«irces  at  rates 
faster  than  the  population  d^nd  increases. 

Ultimately  the  source  of  develoiment  will  include  input  from  more 
than  the  utility  companies.  Factors  which  will  influence  the  final  decision 
are  Uie  OPEC  influences,  current  research,  the  ballot  box,  and  the  consianer 
needs. 

Until  some  type  of  certainty  evolves  in  this  question  of  energy 
sources  there  will  be  a dampering  of  chdncss  for  investment  and  the  need 
for  encouragertent  for  future  energy  development. 

Environmental  Aspects  of  Coal  Use  in  California 

This  session  dealt  specifically  with  the  environmenul  effects  of 
increased  coal  use  in  California. 

The  public  conception  of  coal  is  that  of  a oirty  energy  fuel  source. 

This  reputation  clearly  emanates  from  the  visions  of  a coal-dusty 
Pennsylvania  mining  town. 

In  C’b'fornia  it  is  voiced  that  there  is  no  pure  ecorcmic  coal 
reserves.  To  extract  existing  coal  would  require  a large  scale  labor 
intensive  project.  The  ramifications  of  such  a method  of  production  would 
certainly  disturb  the  socio-economic-  -.f  the  area  surrounding  t.he  olar.t  sites. 
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There  are  several  nethods  of  ninino  coal,  'riurface  nlr.inq  projects 
also  involve  si^ificant  land  use.  irreversible  land  damage,  water,  and 
air  pollution  and  vegetation  problems.  A second  method  is  that  of  sub- 
surface mining.  Yet  both  methods  of  production  environmentalist  point 
to  the  large  percentage -of  mine  product  waste  (10-20S). 

Irreversible  1^  damage  Is  one  method  In  which  this  waste  is  of 
chief  concern.  For  transportation  of  coal  to  the  Uestem  States,  the  use  of 
ports  would  be  itqiractical  and  uneconomical  In  view  of  the  position  and 
size  of  the  state.  A coal  slurry  systqn  affords  a higher  transport  cost, 
however,  the  water  accrued  In  the  coal  often  makes  tte  coal  bum  less. 

The  use  of  the  railroad  system  for  transportation  has  an  advantage 
In  that  the  coal  does  not  lose  its  heat,  however,  the  disadvantage  lies 
in  the  fact  that  there  exist  a need  for  government  support  to  revitalize 
that  mode  of  infrastructure.  It  is  also  necessary  for  these  trains  to 
be  supplied  with  energy. 

The  feasibility  of  coal  projects  lie  in  the  successful  ability  to 
deal  with  the  10-20«  of  waste  created  in  the  surface-mining  process.  The 
significant  percentage  of  energy  lost  through  the  energy  required  for 
transportation  end  to  kaep  the  plant  site  operational. 

The  use  cf  water  as  a constraint  in  coal  production  surfaces  because 

of  the  great  need  for  electricity  to  run  coal  production  units.  Legal 

constraints  exist  because  of  the  illegality  in  unreasonable  water  diversion. 

The  use  of  fresh  water  has  serious  environmental  restraints  because  of  its 

failute  to  provide  water  for  agricultural  purposes.  In  areas  where  the 

quality  of  water  is  unnecessary  however  the  use  of  saline  vuater  r uld 

satisfy  the  water  requirements.  RI5PRODUCIBn.ITY  OF  'iriS 
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Choices  In  this  energy  field  require  the  evaluation  of  all  the 
variables  Involved  and  their  short  and  long  term  affects. 

Eccnoialcs  of  Coal 

One  of  the  probl^  cf  futute  coal  use  deals  with  tiie  economics  of 
its  usage.  The  failure  of  our  states  to  Issue  a coal  policy  state^nt  adds 
to  the  Inability  of  Interested  coal  development  sources  In  procuring 
sufficient  capital  to  encourage  coal  production.  A firm  commitment  Is 
necessary  by  the  federal  government  to  offer  Incentives  to  encourage  coal 
production  by  way  of  capital -financing  of  certain  Initial  projects. 

Part  of  the  problem  of  adequate  financing  stems  from  the  lack  of 
awareness  by  the  general  public.  The  general  public  to  a gr^at  degree  has 
not  fully  cemprehended  the  seriousness  of  our  general  situation.  The 
unfortunate  result  of  this  lack  of  awareness  Is  that  the  search  for  new 
technologies  for  coal  production  take  time,  upwards  to  fifteen  years  and 
more.  Yet,  new  resources  imjst  be  developed  to  meet  future  rising  needs. 

There  Is  a definite  need  to  educate  the  consumer  about  our  energy 
situation  and  this  process  must  occur  In  such  a manner  that  the  critical 
message  Is  delivered  In  layman  terms.  Without  adequate  education  to 
reckon  with  these  energy  needs  the  consumer  will  not  be  able  to  ful'y 
recognize  the  full  ramifications  and  needs  ' r available  technological 
options  that  cure  the  pollution  Ills  germane  to  coal -energy  productions. 

The  expense  required  for  pollution  control  equifmient,  the  actual  cost 
of  research  and  procurement  of  the  coal,  its  transportation  to  available 
markets  are  the  variable  fixed  cost  that  will  be  passed  on  to  the  consumer. 


371 


13 


An  example  of  the  cost  when  measured  against  the  transportation  to 
California  by  railvfay  infrastructure  showed  that  for  a delivery  to  NorCnem 
California  from  Wyoming  was  910  miles  and  from  Utah  925  miles. 

A delivery  of  coal  to  Southern  California  indicated  a distance  of 
925  miles  from  Utah,  1250  from  New  Mexico  and  1000  miles  from  Southern 
California  to  Wyoming. 

Whatever  route  chosen  from  whatever  state,  each  location  has  their 
own  policy  in  regards  to  coal  development.  As  mentioned  previously,  some 
states  take  a more  conservationist  view  of  their  resouixes. 

The  enviroronental  impact  and  socio-e^omic  disturbances  in  those 
respective  conmjnities  carry  various  cost.  This  ultimate  cost  of  delivery 
will  be  passed  on  to  the  consumer. 

The  variables  that  have  to  be  considered  for  a pricing  policy  are 
the  various  transportation  cost,  pollution  equipment  requi rements , tdie 
availability  of  t^.e  coal  and  on-site  requi reme»!ts. 

Some  areas  tend  to  vary  in  their  approach  as  a coal  exportino  state. 
While  sons  encourage  development,  others  tend  to  have  a more  restricted 
approach.  It  is  thus  necessary  that  each  state  policy  has  to  be  weighed 
and  translated  into  actual  cost. 

Furtht."  ris  in  the  future  of  coal  develooment  stem  from  the  uncertainty 
of  return  on  investment,  an  uncertain  national  policy,  and  the  environmental 
constraints  and  their  degree  of  enforcement. 

Encouragement  is  needed  by  the  governnent  or  the  private  sector  in 
order  for  that  private  sector  to  have  adequate  basis  for  in  estmei.t. 
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Through  demonstration  projects  it  was  pointed  out  that  early 
commercial  support  could  be  shown  by  a vitalization  of  necessary  trans- 
portation infrastructure  and  t'^pes  of  guarantees  agains  failure.  More 
sp^ifically,  state  support  could  come  in  the  form  of  demonstration 
promts,  capital  grants,  investment  tax  credits,  fuel  subsidies  and  pro- 
duct indemnity  guarantees.  But  until  we  nave  a district  energy  bill, 
incentives  f''r  development  will  lag  on  t'le  state  level  as  well  as  the 
private  sector. 

The  banking  perspective  looks  upon  sudr  ventures  in  tenns  of  long 
term  debt,  capital  requirements.  The  cost  of  materials  for  such  a long 
term  venture  also  have  inflationary  problems.  Ihe  financing  method  employed 
can  only  be  reasonably  estimated  because  of  the  variables  jf  new  tech- 
nology and  other  important  vacillating  economic  variables. 

To  finance  a coal  deveiopment  project  it  would  be  necessary  to 
emphasize  the  venture  rather  than  the  balance  sheet.  It  would  also  be 
necessary  to  have  a risk-appraisal.  This  process  would  evaluate  the 
technical  and  political  environment  to  decide  on  the  practicality  of  such 
ventures.  It  is  also  necessary  to  look  at  the  present  technology  abilities 
as  well  as  the  environmental  practicability  of  participating  in  such  a 
venture. 

From  a p’^actical  standpoint  banks  will  not  take  on  such  a risK. 

However  commercial  banking  enterprises,  who  are  usually  more  of  a medium 
arm  lender  of  3-10  years  would  look  more  fa-frabife  on  such  ventures, 
nvever,  the  question  is  v/hether  those  interested  commercial  banks  can 
weatner  the  storm  of  such  a large  out  lay  cT  cash  in  the  icht  of  uncertsin 
national  energy  p'-.licy,  infiationary  rates  and  risin-’  -nviroanenta'  constraints 
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A potitfcal  analjfsls  as  appllcabTe  to  the  eceetaics  of  coal  indicate 
that  aoythlng  tiiat  Mill  erase  the  oneertai’ities  will  ^ aore  to  prorfde 
fflonejr  resources  than  atv  type  of  technical  developaent. 

fia!3atsaieSa“^“^^^^roS* 

The  utility  orapeqy  has  to  pass  the  cost  of  coal  developoeot  onto 
^ consfj^  >.  The  cost  level  required  generally  arises  because  of  forces 
<wtema1  to  the  projected  energy  project. 

In  SaTifOmia  it  was  pointed  out  that  present  regulations  of  the 
pidblic  utilities  affords  no  incentive  to  fimi  loner  cost.  A systeoftic 
passing  on  to  the  amsuoer  of  this  increase  perpetuates  itself. 

Another  factor  to  be  reckoned  with  is  the  escalating  transportation 
cost  of  delivery.  Again  insufficient  govemnent  support  for  the  necessary 
revitalization  of  sunwrt  infrastruction  is  a reason  why. 

The  California  Energy  Coanission  has  taken  the  initiative  to  ensure 
adequate  reasonable  pricing  as  well  as  providing  a wore  strean  line 
approach  to  aid  these  utilities  in  bureaucracy  problems. 

In  California*  several  agencies  exercise  their  power  according  to  the 
strongest  political  persuasion  at  the  time  of  decision  making.  The  guide- 
lines of  each  agency  finds  a way  to  inhibit  or  prohibit  certain  energy 
development  they  oppose. 

An  example  of  this  is  where  the  California  Coastal  Commission  takes 
a staunch  environm^talist  view  and  calls  for  85'  of  Coastal  areas  as 
unsuitable  and  the  other  15S  are  located  on  choice  reserves  and  are  also 
unavailable  for  development. 
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these  refelotiify  Hflonctee  >y  ttet>^  varfoes  lapets  fate  the 
haraaacratfc  4ecfsiaa  Mritfag  pracess  taa  hfaher  certafa  coal  aenelepBeets. 
these  asBBCfes  ds  act^hMeser  fa  the  fatefest  af  the  state  «hea  thefr 
acts  car  respond  ta  w enffana  eheray  pallet  «afd  af  antertafaty*  It  m«s 
pafeteiaat  tet^ar.  apk»lteatfea  far  a prapaced  anal  site  cao  take  ap  to 
6 pears.  apeacy  lavfea  aed  ^lterat^  sfaply  adds  to  the  cost 

the  ntflity  wftl  haee  to  pass  ea  to  the  caasaaor. 

thus  a streanlfae  approach  fs  a step  fa  the  dfrectfoa  of  rafOno. 
Oesipa  or  envfronaeotal  restrafets  sOhoerpe  as  aecessary  varf^le  subject 
to  regolatory  apeocy  semtfoy. 

There  Is  a need  for  state  as  oell  as  federal  gofdelines  to  coalesce 
so  as  to  keep  cost  of  deoetopnent  oioitan  and  alloa  speeoler  developnent 
to  neet  those  fotore  energy  deoeloonental  needs. 

Of  partfcniar  Interest  In  this  conference  oas  the  policy  discussion 
by  the  environBentallst  and  Industrialist  In  regards  to  a national  Coal 
fOHer  Project.  The  effOrt  of  thl«  select  body  of  individuals  uas  to  cone 
to  a consensus  as  to  ttie  probleos . both  long  and  short  tern  in  regards  to 
coal  usage.  The  need  to  dlfferentlate^tMeen  uhat  are  facts  and  what  are 
value  Judgenents  espoused  by  the  enviromentallst  and  Imhistrial  positions 
have  to  be  clarified. 

By  coning  to  a consensus  posicion  conflict  is  renoved  and  actual 
str*tegy  can  be  established.  The  consensus  view  was  that  no  one  class  of 
consuaer  should  subsidize  another.  This  fact  has  for  reaching  ranif'ca- 
tions.  This  position  calls  for  a balancing  of  interest  so  that  econcnically 
feasible  ener^  sources  can  be  selected.  One  such  view  called  for  the 
international fratirn  of  social  cost. 
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Tbfs  Mas  realization  of  the  need  to  pass  on  to  the  consoner  the 
cost  of  irreversible  envfronBental  daoage  or  alteration  and  to  estinate 
the  effects  of  distnrbwce  of  the  socio-econoaic  cosnonity. 

The  industrialist  imsition  highlighted  the  need  for  a federal 
strategy  in  regards  to  surface  coal  mining.  Facts  indica^  that  under 
present  Federal  Coal  Leasing  Program  guidelines,  lands  acquired  for  coal 
extraction  sometimes  were  scattered.  This  scattering  of  available  lands 
creates  increased  economic  oist  because  of  the  need  for  acpanded  infra- 
structure for  transportation  of  the  coal. 

The  utility  coapany  pointed  to  the  fact  that  there  is  a built  in 
bias  in  the  system  of  rates  charged.  This  bias  tends  to  offer  a louer 
price  to  th;  consuner  and  fails  to  fully  pass  on  the  cost  of  seeking  new 
technology  to  change  uorld  influences  concerning  our  energy  supplies. 

Thus  the  utilities  argue  that  what  is  needed  are  utility  rates  of 
expansion  that  can  meet  the  needs  of  today's  consuaer  needs  arul  provide 
for  further  development  by  the  utility.  The  utility  compaiqr  as  well  as 
industrialist  argue  that  another  built  in  bias  rrith  our  system  is  to 
penalize  those  ventures  into  new  energy  technology  that  fail. 

This  cost  has  to  be  passed  on  to  the  constaaer  and  persuasively 
restrains  the  number  of  ventures  because  of  the  risk  of  failure.  The 
need  for  soaie  type  of  federal  assistance  and  support  is  an  idea  sought 
to  encourage  those  companies  to  seek  out  new  technology  and  energy 
sources,  and  not  pass  the  cost  of  these  ventures  onto  the  consuomr. 

The  consumer  on  the  otl^r  hand  lacks  the  knowledge  about  these 
developments  that  utility  and  industrial  pursiasion  have. 
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BEPORT  ON  COKFERENCE  ON  COAL  USE 
FOR  aO.IFORNIA 

MAY  9-11,  1978 

SOBNITTBO  BY:  PHYUtS  PRICE  AND  JU0Y  ORTTUNG 

tSAGOB  OP  NOMBM  VOTERS  OF  CALIFORNIA 

Fftvt  I - Reaction  to  Conference 

Ve  Monll  nice  to  begin  by  applauding  the  California 
Energy  Commission,  the  Department  of  Energy  and  JPL 
for  sponsoring  the  conference  and  initiating  a pid>lic 
dialogue  on  the  policy  issues  facing  California  with 
regard  to  coal  utilization.  We  feel  that  open  discussion 
of  all  issues  by  the  various  interested  parties  can 
lead  to  early,  problem  resolution.  The  greatest  signif- 
icance of  the  conference  to  California  is  the  attempt 
by  the  sponsoring  agencies  to  afford  an  opportunity  for 
that  discussion  to  oegin.  However,  for  a number  of  reasons 
discussed  below,  we  view  this  as  only  a beginning  and  want 
to  express  the  hope  that  a further,  more  refined  effort 
be  made  to  extend  this  dialogue. 

The  public  policy  issues  surrounding  coal  utilization 
in  California  are  many  and  complex.  Overall,  we  felt  the 
conference  planning  committee  identified  the  major  issues 
and  for  the  most  part  were  able  to  organize  and  arrange 
the  conference  in  a logical  sequence.  However,  the 
actual  implementation  of  the  conference  was  somewhat 
disappointing.  The  ability  and  willingness  of  individual 
speakers  to  address  the  identified  critical  issues  varied 
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coasiderably.  A nuaber  of  probleas  and  issues  vere  evaded 
by  individual  speakers,  i.e.,  water  supply  as  a constraint 
to  various  coal  technologies  which  may  otherwise  be  quite 
feasible.  This  could  have  been  avoided  by  more  careful 
screening  of  the  speakers  invited  and/or  more  explicit 
direction  to  the  individual  speakers.  Specifically,  each 
of  the  speakers  discussing  alternative  technologies  should 
have  been  asked  to  address  a set  of  issues  including  air 
pollution,  cost,  energy  yield,  etc.,  as  well  as  describing 
their  particular  process  or  technology.  Such  information 
on  each  coal  technology  would  ha\'e  * enabled  those  represent- 
ing public  interest  groups  to  present  to  their  members  an 
assessment  of  each  coal  technology  as  it  relates  to  other 
physical  and  societal  factors. 

It  was  most  helpful  when  speakers  indicated  the  assump- 
tions on  which  they  were  basing  their  particular  predic- 
tions. This  sort  of  presentation  more  easily  ler  s it- 
self to  valid  comparisons.  Having  the  assumptions  clearly 
stated  and  thus  easily  adjusted  if  necessary,  also  facil- 
itates changes  of  individual  predictions  without  reworking 
the  entire  model  and  allows  individual  components  to  be 
used  in  specific  cases  where  the  entire  prediction  may 
not  apply.  Mr.  Edward  Griffith's  (ARCO)  paper  on  future 
energy  demands  in  California  was  an  especially  good 
example  of  this  type  of  presentation. 

Although  Session  II  addressed  the  question  of  future 
energy  demands  in  California,  a full  discussion  of  alter- 
native scenarios  utilizing  other  energy  sources  did  not 
occur.  California  will  undoubtedly  have  an  energy  mix 
in  the  next  few  decades  that  will  include  a variety  of 
sources.  The  advantages  and  disadvantages  of  coal  use 
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need  to  be  discussed  in  concert  vitb  the  prospects  for 
other  energy  sources.  Only  by  a comparison  with  other 
sources  can  a decision  be  nade  as  to  whether  or  how  much 
coal  will  be  used  in  California.  The  whole  issue  of 
whether  coal  is  needed  in  our  nix  of  energy  sources  was 
skirted,  and  a strong  case  for  coal  utilization  was  not 
made. 

Quite  obviously  a iaajor  attempt  was  made  to  involve  a 
balance  of  interests  among  the  participants  and  this 
effort  is  to  be  applauded.  Notably  absent  were  agricul- 
tural interests,  representatives  of  groups  su^.h  as  the 
Chamber  of  Commerce,  and  as  mentioned  at  the  conference. 
Native  Americans.  The  effort  to  provide  a balance  of 
interests  on  the  panels  was  apparent.  In  some  instances 
that  effort  for  balance  was  thwarted  by  the  choice  of 
speakers . 

The  critical  importance  of  the  public's  perception  of 
the  impacts  of  coax  use  was  underscored  by  two  of  the 
speakers,  Tom  Austin  and  Mike  Eaton.  This  socio-polit- 
ical consideration  is  certainly  one  that  will  need  to 
be  explored  in  greater  depth  and  would  be  a most  appro- 
priate topic  for  the  workshop  to  be  held  in  the  Fall. 

If  there  is  to  be  any  degree  of  coal  utilization  in 
California  it  will  require  public  support.  The  key 
to  enhancing  the  public  perception  of  coal  use  will  be 
to  involve  all  parties  in  the  policy  dialogue. 

Conference  organizers  are  to  be  commended  for  allowing 
time  for  questions  following  each  panel.  In  most  cases 
there  seemed  to  be  adequate  time  for  those  in  the 
audience  to  address  their  questions  to  the  speakers. 
However,  the  sheer  size  of  the  conference  and  the  tendency 
for  the  questioning  to  become  quite  technical,  may  have 
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prevented  sone  in  the  audience  froa  asking  questions  of 
a more  social  or  consumer- oriented  nature.  It  is  hoped 
that  the  organization  of  the  follow-up  workshops  will 
facilitate  and  encourage  this  type  of  questioning. 


Part  II  - League  position  vis  a vis  increased  coal  utilization 

The  League  of  tfcmen  Voters  has  just  completed  a two  year 
study  of  energy  at  the  national  level.  Parallel  with  our 
national  study,  the  state  League  identified  issues  specific 
to  Californic  and  asked  local  Leagues  to  address  those 
issues  as  well.  Resulting  from  this  two  year  effort  are 
separate  positions  --  that  of  the  national  League  and  that 
of  the  League  in  California.  Some  differences  between 
the  two  positions  exist  reflecting  our  particular  concerns 
here  in  California.  Howe\'er,  for  the  most  part  the  two 
positions  are  consistent.  Since  all  future  action  by 
the  League  will  be  based  on  thefe  positions,  perhaps  it 
would  be  helpful  to  present  them  in  their  entirety. 


STATEMENT  OF  POSITION  ON  ENERGY 
League  of  KTomen  Voters  of  the  United  States 

t*The  League  of  Women  Voters  of  the  United  States  believes 
that  the  United  States  cannot  and  should  not  sustain  its 
historical  rate  of  energy  consumption.  Not  only  as  a 
responsible  member  of  the  world  community  but  also  in  the 
national  interest,  the  United  States  must  make  a significant 
and  progressive  reduction  in  its  energy  growth  rate.  To 
achieve  this  goal,  the  nation  must  develop  and  implement 
energy  strategies  that- -while  taking  account  of  differences 
in  the  needs  and  resources  of  states  and  regions- -give 
precedence  to  the  national  good. 

Between  now  and  the  year  2000,  while  arriving  at  long-term 
energy  stiSitegies,  the  United  States  should  develop  and  use 
a mix  of  energy  sources  based  on  the  following  policies; 

•Top  priority  must  be  given  to  conservation;  renewable 
resources,  especially  olar  heating  and  cooling,  bio- 
conversion and  wind;  and  the  environmentally  sound 
use  of  coal. 

•Dependence  on  imported  energy  supplies  must  be  reduced. 
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'Because  finite  supplies  of  domestic  oil  and  natural 
gas  must  be  conserved,  reliance  on  these  sources 
should  not  be  increased. 

* Reliance  on  nuclear  fission  (light  water  reactors) 
should  not  be  increased.  Special  attention  must  be 
given  to  solving  waste  disposal  and  other  health 
and  safety  problems  associated  with  this  energy  source. 

Beyond  the  year  2000,  the  United  States  should  rely  pre- 
dominantly on  renewable  resources.  To  make  this  change 
possible,  the  federal  government  should: 

•give  top  priority  to  conservation  and  to  ths  develop- 
ment and  use  of  solar  heating  and  cooling,  solar 
electricity  and  bioconversion; 

•emphasize  energy-efficient  technologies,  especially 
cogeneration  and  district  heating; 

•support  the  development  of  fusion  and  geothermal  energy; 

•give  extremely  low  priority  to  the  plutonium  breeder 
reactor. 

To  achieve  a reduced  energy  growth  rate  and  the  optimum 

mix  of  sources  and  technologies,  the  federal  government  should 

•use  research  and  development  funds,  tax  incentives  and 
loan  guarantees  to  encourage  business,  industry  and 
individual  consumers  to  conserve  energy  and  to  shift 
toward  the  development  and  use  of  renewable  resources. 

•use  tax  disincentives  to  promote  energy  conservation 
and,  in  the  case  of  individual  consumers,  to  foster 
the  use  of  reneiirable  resources. 

•gradually  deregulate  oil  and  natural  gas  prices  and 
at  the  same  time  tax  windfall  profits  attributable 
to  deregulation. 

•set  mandatory  standards  for  energy  conservation. 

Federal  standards  and  compliance  timetables  that  protect 
the  environment  should  not  be  relaxed  in  pursuit  of  national 
energy  goals. 

In  developing  national  energy  strategies;  the  federal 
government  should  spread  costs  and  benefits  (environmental, 
social,  economic,  health)  as  equitably  as  possible.  In 
keeping  with  this  criterion,  states  and  regions  should  take 
steps  to  maximize  conservation  and  to  utilize  their  indi- 
genous, renewable  resources.  There  should  be  assistance  for 
low- income  individualj,  when  changes  vrould  bear  unduly  on 
the  poor. 
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In  the  distribution  of  roles  and  responsibilities,  the 
following  principles  should  apply: 

*The  processes  used  to  develop  and  implement  national 
energy  strategies  should  give  a voice  to  all  levels 
of  government. 

•The  federal  government  should  set  national  standards 
to  reach  policy  objectives.  States  may  set  more 
stringent  standards,  within  the  context  of  national 
policy.  Implementation  and  enforcement  of  national 
standards  should  be  primarily  at  the  state  level. 

•States  and  regions  should  cooperate  with  each  other 
and  with  the  federal  government  to  achieve  national 
energy  goals. 

•Public  understanding  and  cooperation  are  essential 
to  tl?e  -uccess  of  any  national  energy  strategy. 
Citizen  participation  in  decision  making  must  be 
assured  at  every  governmental  level." 


STATE.MHXT  OF  POSITION  ON  ENERGY 
League  of  Women  Voters  of  California 

"Support  of  a state  energy  policy  that  promotes  conservation, 
fosters  the  development  and  use  of  a variety  cf  renexv'able 
energy  sources,  and  considers  the  impacts  of  energy  devel- 
opment and  use  on  public  health  and  safety  and  on  the  envir- 
onment. State  government  should  provide  an  efficient, 
coordinated  energy  administrative  structure  and  regulatory 
process  and  establish  state  encigy  policies  and  minimum 
standards.  Local  government  should  implement  state  ener'y 
policies  and  standards  based  on  local  conditions,  with 
emphasis  on  conservation. 

Objectives : 

1,  A mix  of  energy  sources  to  the  year  2000  with: 

a.  greater  emphasis  than  now  on  conservation  (using 
less  energy,  more  efficiently),  solar  energy 
(heating  and  cooling),  geothermal  power,  and 
other  renewable  sources,  such  as  bioconversion 
and  resource  recovery; 

b.  use  of  hydroelectric  power  at  its  1977  capacity; 

c.  de«''*’easing  reliance  on  oil  and  gas. 
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2.  Development  and  use  of  energy  sources,  including  the 
siting  of  energy  facilities,  that  primarily  con;:ider 
impacts  on  public  health  and  safety  and  on  the  envir- 
onment. Consideration  should  also  be  given  to  economic 
factors  in  evaluation  of  energy  facilities  sites. 

3.  State  energy  policies  and  regulatory  actions  that  provide 
for: 


a.  tax  incentives  to  individual  consumers  to  encourage 
conservation  and  use  of  alternative  energy  sources; 

b.  state  research  and  development  and  tax  incentives 
to  encourage  conservation  by  business  and  industry 
and  to  encourage  development  and  use  of  renewable 
materials  by  business  and  industry. 

4.  Local  government  measures  that  promote  energy  conservation, 
especially  those  related  to  building  codes,  transportation, 
resource  recovery  and  public  information.*' 


Perhaps  most  relevant  to  th^  purposes  of  the  conference 
it  should  be  underscored  that  at  the  national  level  the 
League  supports  the  "environmentally  sound  use  of  coal" 
while  here  in  California  League  members  could  not  reach 
consensus  on  the  issue  of  coal  use.  Specifically,  while 
some  California  League  members  supported  increased  coal 
utilization,  others  expressed  concerns  about  the  hazards 
associated  with  mining  and  use  of  coal.  Members  were 
concerned  about  the  need  for  demonstrated  technology  to 
reduce  air  quality  impacts  and  the  need  for  measures 
to  improve  mining  safety  and  to  reclaim  twined  areas. 

As  to  positive  impacts  --  coal  is  recognized  as  an  impor- 
tant domestic  supply  of  energy.  The  negative  aspects 
relate  to  the  environmental  health  and  safety  impacts 
which  surround  coal  utilization.  At  this  point.  League 
members  are  essentially  asking  to  be  convinced  that 
the  technology  is  available  to  allow  coal  use  i\'ithout 
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sacriHcing  existing  standards. 

Recommendations : It  is  our  understaiiciing  that  this 

conference  is  to  be  followed  by  a workshop  this  summer 
or  fall.  In  planning  for  the  workshop  it  is  hoped  that 
all  interested  parties  will  be  included  in  the  atten- 
dance and  that  the  workshop  structure  will  be  built 
around  small  discussion  groups  including  the  totalit)  of 
interests.  Small  groups  with  a give-and-take  type  of 
discussion  will  enable  participants  to  more  thoroughly 
examine  th?  assumptions  and  orientation  of  other  participants. 
Specific  CO.' 'em s will  need  to  be  addressed  individually, 
and  this  will  be  possible  only  in  smaller  groups  (given 
the  time  constraints  of  all  involved  in  the  proceedings). 

It  is  hoped  that  the  conference  proceedings  will  be 
supplemented  with  other  existing  written  material  and  sent 
to  workshop  participants  sufficiently  prior  to  the  workshop 
so  that  there  will  be  an  opportuntiy  to  review  the  material 
and  relect  on  the  issues.  With  workshop  participants 
working  from  the  common  bachground  of  the  conference 
proceedings  and  supplementary  materials,  it  may  be  possible 
to  arrive  at  some  valid  conclusions  that  will  be  useful 
in  assessing  coal's  place  in  the  California  energy  mix. 

In  judging  the  energy  policy  options  open  to  California, 
coal  utilization  can  not  be  judged  in  a vacuum,  but  rather 
should  be  considered  as  one  of  many  alternative  energy 
sources.  This  issue  needs  to  be  addressed  in  further 
detail  at  the  forthcoming  workshop.  Specific  policy 
questions  might  be: 

1.  What  role  should  coal  play  in  the  future  energy 
mix  for  California--both  long  term  and  immediate 
future?  How  does  it  compare  in  cost  (both  ec- 


ononic  and  environmental)  vith  other  energy  sources? 

2.  If  it  is  to  be  a "transition  source"  to  bridge  the 
gap  from  now  to  2000  or  2010,  what  policies  are 
necessary  to  ensure  the  development  of  alternative 
sources  by  that  date  and  to  avoid  reliance  on  a 
"coal  fix"  to  the  exclusion  of  other  sources? 

One  arguement  for  dealing  with  this  i*'sue  first  is  that 
if  there  is  agreement  among  the  parties  that  the  ne?d  for 
coal  is  clearly  established,  then  the  other  issues  will 
of  necessity  be  resolved.  Alternatively,  if  the  other 
issues  are  discussed  first,  there  will  be  a better  under- 
sranding  of  the  impacts  of  bringing  coal  to  California. 

In  the  second  ca^e,  the  determination  of  the  role  of  coal 
could  be  made  with  an  understanding  of  the  real  cost. 

If  coal  is  to  be  a part  of  the  energy  mix  in  Cilifornia, 
then  the  following  issues  need  to  be  discussed  and  resolved: 

a.  Transport  and  availabilit/;  given  the  problems 
identified  at  the  conference,  what  could  the  public 
sector  do  to  alleviate  the  problem?  What  remains  to 
be  resolved  by  the  private  sector? 

b.  Environmental  fc  pects:  there  needs  to  be  a clearer 

definition  of  the  environmental  problems  associated 
with  coal  utilization  for  both  direct  firing  for 
boiler  operation  and  other  technologies.  A 
discussion  (and  agreement)  on  siting  criteria  would 
help  expedite  the  regulatory  process.  For  example: 
what  environmental  aspects  should  be  considered  for 
developing  acetate  overlays?  Which  take  precedence 
or  priority? 

c.  Economic  Issues;  Are  incentives  desirable?  What 
state  policies  can  be  developed  to  provide  incentives 
for  coal  utilization?  Is  there  a need  for  state 
assistance  in  providing  capital  requirements?  If  so, 
what  form  should  it  take? 
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d.  Regulatory  Issues:  It  is  not  clear  that  agreenent 

can  be  reached  on  the  issues  identified  by  the  various 
panelists  of  the  last  session.  HoKever,  Jin  h’alker 
posed  an  intriguing  challenge  worthy  of  further 
discussion:  How  can  we  fund  increased  citizen 

participation  in  an  innovative  way  to  help  the  public 
understand  the  issues  and  have  a voice  in  the  process 
without  just  funding  sore  expensive  consultants? 

Can  we  devise  a negotiating  proce«s  wherein  all 
parties  bargain  in  good  faith? 

The  League  of  h’oiaen  V'oters  of  California  realizes  the 
inportance  of  energy  source  decisions  and  is  particularly 
concerned  that  citizens  find  the  decision  staking  process 
open  to  their  input.  We  urge  the  California  Energy 
Couaission  and  the  Department  of  Energy  to  continue  the 
dialogue  on 'coal  utilization  in  California  and  to  stake 
every  effort  to  provide  for  broad>based  citizen  participation 
in  that  dialogue. 
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CONFERENCE  ON  COAL  OSE  FOR  CALIFORNIA  » 

PASADENA,  CALIFORNIA  MAY  9,  10,  and  11,  1978'”'''  ^ 

Report  TO:  California  State  Energy  Resources  Conservation 

and  Development  CosBdssion 

From:  Americans  for  Energy  Independence,  Los  Angeles 

Chapter 

Prepared  By:  Robert  E.  Kettner  (AFEI  Representative  at 

Conference) 

BACKGRODND:  The  following  was  ptd>lished  in  advance  as  general 

information : 

"PURPOSE  - The  purpose  of  the  conference  is  to  provide  a fcrum  for 
the  techni  'al  exchange  of  information  between  various  elements  of 
the  coal  energy  delivery  system  conmunity  that  aire  interested  in 
expanded  use  of  coal  for  California.  Additionally,  the  conference 
is  to  provide  a mechanism  for  examining  the  technological, 
institutional,  and  social  issues  surrounding  coal  use  for  California 
and  to  iden'  tfy  attendanc  constraints,  impediments,  advantages,  and 
target  opportunities.  Major  focus  will  be  on  the  unique  California 
energy  infrastructure,  environment,  and  geography  and  on  the 
ap-’ i cability  of  state-of-the-art  and  emerging  coal  technologies. 

The  conference,  which  is  being  held  at  the  Pasadena  Conference 
Building,  is  being  organized  by  JPL/Caltech  and  cosponsored  by  the 
Department  of  Energy  and  the  California  State  Energy  Resources 
Conservation  and  Development  Commission. 
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CONFERENCE  STRtXITORE  - The  three-day  conference  will  consist  of  a 
series  of  eleven  plenary  sessions  of  presentations  and  panels  dealing 
with  issues  and  activities  central  to  that  session's  thene.  The 
panels*  that  follow  the  papers  presented*  will  be  conprised  of 
chairman's  susnary  and  guesti<wi-and-answer  period  with  the  sessi<m 
speakers.  A conference  proceedings  will  be  published  documenting 
the  presented  papers*  sunamry  statements*  and  guesticm-and-answer 
periods  that  ensue. 

ATTENDANCE  - Attendance  is  open  to  the  public  on  a first-come* 
first-served  basis  and  will  be  limited  to  approximately  €00  persons.* 

REACTION  TO  THE  CONFERENCE 
ORGANIZATION  AND  SPEAKERS 

The  Conference  was  organized  quite  well' with  respect  to  issues 
and  interests  pertinent  to  use  of  coal  for  California.  The 
speidcers  and  their  affilitations  were  well  rounded  and  adequately 
provided  the  environinent  for  examining  the  technological* 
institutional*  and  social  issues  surrounding  coal  use  for  California. 
There  were  notable  exceptions  to  the  conference  representation* 
namely*  the  American  Indians  and  their  tribal  nations.  Although* 
as  stated  above  in  the  conference  purpose  as  being  for  those  "that 
are  interested  in  expanded  use  of  coal  for  California*"  there  were 
a number  of  outspoken  participants  who  were  not  interested  in  the 
expanded  use  of  coal  for  California.  Therefore*  it  would  have 
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ORGANIZATION  AND  SPEAKERS  Continued 


been  appropriate  wc  Include  representation  froa  other  voter 
action  ^rovqps  such  as  utility  shareholdeirs#  union  organisations* 
etc. 

CHAIRPERSONS 

Panel  chairpersons*  witn  excepti<m  o£  Jia  Nalker*  were  not  effective 
in  Baking  deliberate  and  cogent  sunaaries  of  the  highlights  and 
key  thoughts  expressed  in  tt.w  presentation  of  papers  by  the  panelists. 
Frequently  these  leaders  did  not  aanage  the  allotted  tine  of  the 
speakers  and  thus  clobbered  the  question  and  answer  period*  all 
isqtortant  for  this  sort  of  confer^ce  to  provide  valtie  to  the 
State. ...ua' ess  by  design. .the  intent  was  to  "orchestrate*  a "show" 
with  just  enough  "window  dressing"  to  make  it  look  real  to  those 
to  be  categorized  as  naive.  At  any  rate*  it  was  B»st  f.  ustrating 
to  find  precious  tine  elapse  and  the  elimination  of  time  with 
freedom  for  all  variety  of  opinion  to  exposure  through  questions. 
Unfortunately  far  too  frequently  the  sponsor  (JPL  and  CECi  staff 
personnel  were  allowed  to  monopolize  the  question  periods  to  pursue 
individual  advocacy  positions  and  even  whims  without  time  for 
questions  from  outside  independents  and  the  public.  The  Banquet 
speaker  was  allowed  to  exhaustively  explore  a total  background  with 
history  and  tedious  facts  for  almost  one  hour  and  forty  minutes 
without  the  host  sponsor  doing  anything  to  suggest  that  the  talk 
should  be  ended.  This  was  most  xmfortunate  and  awkward  to  say  the 
least. 
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A*rr^[DANCE 

Yhe  conference  attendance  was  below  e^>ectation  and  considering 
the  inpact  of  the  subject  on  Californians  should  have  been 
oversubscribed.  Perhaps  tne  anount  and  timing  of  advance  publicity 
is  the  best  explanation.  At  any  rate  it  was  a conference  that  could 
and  should  have  been  better  attended  because  of  the  tc^ic.  It 
was  not  one  of  the  better  conferences  that  I have  attended.  It  was 
a discqppointment  that  our  Governor  was  not  more  inspirational  and 
effective  with  klrkoff  of  the  conference.  The  late  arrival  of 
Chairman  Maullin  - after  the  Governor's  remarks  - was  most  revealing 
of  individual  priorities. 

IMPORTANT  VIEWS  EXPRESSED 

The  views  expressed  for  Californians  to  take  note  of,  as  seen  by 
njself  as  one  of  the  participants  are  summarized  as  follows: 

USS  OP  COAL  WITH  NUCLEAR 

Coal  and  nuclear  are  commercially  availed>le  to  California  and 
should  be  used  in  partnership  with  conservation  and  other  energy 
sources  ^*‘*t  as  plentiful  or  economical.  Base  load  generation  of 
ele'^'-rxcity  from  coal  is  probably  a necessity  within  the  state 
tather  than  "coal  by  wire”  or  "water.”  California's  neighboring 
states  have  learned  frc»n  unfortunate  experiences  with  oil,  gas, 
uranium  ..nd  coal  on  how  to  more  effectively  deal  hard-nosed  with 
California.  Henceforth  a solution  for  use  of  coal  by  California 
must  be  satisfactory  to  neighboring  states.  In  fact  only  Alaska 
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USE  OF  COAL  WITB  NUCLEAR  Continued 

is  eager  to  sell  coal  to  California  in  spite  of  their  frustration 
with  the  delays  from  California  politics  relative  to  energy 
from  the  ncrth  slope  of  Alaska.  Hater  may  be  the  most  sensitive 
issue  in  the  use  of  coal  requiring  the  equivalent  of  two  tons 
of  water  per  ton  of  coal  used.  The  coal  supply  required  for 
California  could  be  from  6 to  10  quads  vith  45  million  tons 
per  quad.  One  800  HHe  electric  generating  plant  requires  2 million 
tons  of  coal  per  year  for  a reasonable  operating  life  of  35  years. 
It  probably  takes  as  long  today  to  develop  and  put  into  operation 
a single  coal  mine  in  the  West#  as  it  does  to  build  the  power  plcuit. 
Coal  for  California's  use  will  essentially  come  fsrom  underground 
mines  with  40  percent  recovery  of  the  coal  reserve  at  best.  There 
is  plenty  of  coal  for  California  \dien  it  gets  its  act  together 
properly. 

HOW  OTHERS  VIEW  CALIFORNIANS 

California,  as  seen  by  others  outside  the  state,  with  energy 
sources  needed  by  California,  has  a large  responsibility  to  achieve 
most  ai^itious  goals  for  conservation  in  order  to  deserve  coal  and 
uranium.  Although  California  has  been  spoiled  by  low  cost  gas  for 
over  26  years  eind  consumes  more  energy  than  most  other  states 
energy  consumption/capita  is  reasonable  - even  low. 
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NATIONAL  COAL  POLICY  PROJECT 

The  National  Coal  Policy  Project  is  providing  industry  environmental 
cooperation  with  more  effective  communication  using  rules  of 
reason.  Significant  conclusions  reached  include:  location  of 

power  plant  close  in  near  the  user  unless  overwhelming  reasons 
to  the  contr2u:y;  consolidate  hearing  process  to  a single  event  of 
course  with  better  advanced  notification  from  the  utility;  create 
deadlines  for  decisions;  EPA  allowed  to  have  exceptions  from  new 
standards  to  enah  Te  to  use  by  demonstration  of  control  technology 
and  let  utilities  use  multi-step  pricing  based  on  marginal  cost 
to  the  utility. 

CONSUMPTION  PROMPTS  URGENT  NEED  FOR  COAL  DEMONSTRATION  PLANT 

California  consumes  8-9  percent  of  total  energy  used  in  the 
United  States.  California,  with  22  million  population  is  big 
enough  to  con^are  with  world  nations.  Therefore,  the  potential  for 
failure  to  develop  adequate  energy  supplies,  satisfactory  to 
neighboring  states,  is  very  real  and  most  harmful.  The  technology 
is  available  and  proven  ovesni^helmingly  elsewhere  in  the  United 
States  (45  percent  of  total  electricity  comes  from  coal) . Coal  cannot 
be  both  clean  and  cheap.  California  utility  economic  studies,  at 
1978  price  levels  for  life  cycle  power  costs,  place  coal  with 
cleanup  at  7^  with  nuclear  at  6^  and  integrated  combined  cycle  at  90. 
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CONSDMPTIOH  PROMPTS  URGENT  NEED  FOR  COAL  DEMONSTRATION  PLANT  Continued 


The  use  of  ccjiI  in  Califoimia  is  unusual  as  essentially  the  state 
has  no  reserves  within  its  boundaries.  There  is  no  coal  being 
mined  in  California  today.  However » coal  is  only  immediate  choice 
because  discouraging  decision  recently  made  on  nuclear.  Hence 
appropriate  use  demonstrations  of  coal  are  necessary  to  meet  the 
current  realistic  growth  rate  for  electricity  in  Calif oimia. 

IMPACTS  ON  CALIFORNIANS 

Coal  is  and  has  been  a very  econcmiical  source  of  energy  for  most 
of  the  United  States*  including  California.  Codl  is  required, 
should,  and  will  be  used  to  generate  electricity  for  Californians 
within  the  s.ate  boundaries.  There  is  an  urgency  to  begin 
construction,  within  the  state,  of  "demonstration”  plants  to 
generate  electricity  to  provide  public  recognition  of  their  need 
with  resolution  of  soci«>tal  problems  within  political  and  regulatory 
bodies. 

The  California  voters  in  1976  overwhelmingly  approved  the  necessity 
to  use  nuclear  for  electricity  production  within  the  state,  while 
political  and  regulatory  processes  have  blocked  implementation. 
Therefore,  coal  becomes  the  immediate  proper  choice,  but  coal 
brings  with  it  a large  number  of  environmental  impacts  coupled 
with  a reputation  for  being  dirty  and  including  at  least  one  of 
the  most  hazardous  occupations  (underground  mining)  in  the  United 

States  today. 
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IMPACTS  ON  CALIFORNIANS  Continued 

The  visual  impact  of  the  plants  is  not  photogenic.  Mining  operations 
require  decades  to  restore  the  environnient.  The  land  use  requirements 
are  great  with  a 1000  MWe  electric  generating  plant  requiring  upwards 
of  2000  acres. 

In  a nutshell,  our  technology  cannot  solve  all  impacts,  but  certainly 
can  improve  the  quality  of  the  impact.  Of  course,  if  coal  is  to 
be  permitted  by  Californians  in  California  it  must  be  viably  economic 
and  environmientally  campatible.  Coal  cannot  be  both  clean  and  cheap. 
Coal  is  clearly  the  most  rational  choice  today  for  large  boilers 
as  far  as  fossil  fuels  go,  yet  unfortunate,  y it  is  probably  one  of 
the  worst  fuels  from  an  environmental  standpoint. 

AMERICANS  FOR  ENERGY  INDEPENDENCE  ARE  IN  FAVOR  OF  COAL  DSE 

**Coal  is  among  the  most  promising  near  term  energy  resources" 
stated  the  President  of  AFEI,  Joe  Kennan,  in  his  address  to  the 
Southern  California  Chapter  at  the  1977  Annual  Meeting. 

More  specifically  from  "A  Statement  of  Purpose”  of  Americans  for 
Energy  Independence. 

"In  the  near-tem,  therefore,  we  have  no  choice  but  to  concentrate 
our  greatest  efforts  on,  and  to  allot  our  major  resources  to, 
using  those  domestic  energy  sources  which  are  available  now  and 
for  which  the  technologies  and  capabilities  exist.  In  specific 
terms,  we  need  to  put  more  management,  money,  and  manpower  into 
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AMERICANS  FOR  ENERGY  INDEPENDQICB  ARE  IN  FAVOR  OF  COAL  USE  Continued 
developing  our  vast  coal  reserves;  into  making  nuclear  power 
serve  a larger  role  in  our  total  energy  mix;  and  into  increased 
exploration  for  oil  and  gas,  especially  on  the  continental  shelf. 
Sufficient  experience  demonstrates  that  all  of  these  things  can 
be  done  in  a safe  eind  environmentally  acceptable  way." 


The  President  of  AFEI  has  further  expressed  the  following  views. 

"The  second  key  component  of  an  energy  policy  should  be^the  aggressive 
development  of  domestic  resources. 


A few  middle  Eastern  countries  currently  control  the  availability 
and  the  cost  of  almost  half  of  the  oil  this  nation  uses.  Our  political 
euid  financial  indepdndence,  our  economic  well-being  2Ufid  national 
security  are  jeopardized  by  this  reliance  on  foreign  soiurces.  A 
large  share  of  fuel  demand  now  met  by  oil  in^orts  must  be  replaced 
with  domestic  resources. 


As  an  immediate  action,  programs  to  locaue:,  develop  and  bring  into 
market  new  supplies  of  oil  and  gas;  such  as  efxshore  .filling  and 
the  construction  of  pipelines,  must  be  acceleiatcd.  Tnis  oil  and  gas 
will  be  urgently  needed  for  use  in  homes  and  fa'** 'n  ties  in  which  the 
nation  has  invested  billions  of  dollars  that  cannot  be  reasonably 
converted  to  use  coal  or  electric  power.  7d>ove  all,  oil  is  needed 
for  transportation  where  no  viable  alternatives  exist  at  this  time. 
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AMERICANS  FOR  ENERGY  INDEPm)ENCE  ARE  IN  FAVOR  OF  COAL  USE  Continued 
Our  abundant  supplies  of  coal  and  uranium  must  be  developed  and  put 
into  widespread  usr  to  provide  for  near-- term  growth  and  energy  needs. 
Efforts  to  accelerate  energy  production  from  them  must  no  longer 
be  thwarted  by  indecision  and  inaction. 

There  are  problems  with  both  of  these  fuel  resources  which  I admit 
must  be  worked  out.  But  they  can.  I have  great  faith  in  American 
ingenuity  and  our  ability  to  solve  problems. 

I believe  that  the  nation  should  focus  on  the  most  promising  of  these 
new  energy  concepts  and  devote  our  best  research  and  develo]:mr-r.L 
efforts  toward  realizing  their  potential.  In  the  n»a:;cime«  we  must 
rely  on  energy  conservation  and  on  existing  energy  resources  of  oil, 
gas#  coal  and  uranium  while  these  newer  sources  are  being  developed# 
perfected#  emd  put  into  practical  use.  We  cannot  put  the  brakes  on 
the  economy  while  we  spend  twenty  to  thirty  years  perfecting  new 
technologies. " 


400 


From  the  first  of  a series  of  advertisements  in  Readers  Digest. 

"America  will  not  go  out  of  business  when  we  drain  our  last 
barrel  of  oil.  Not  if,  during  the  time  it  takes  to  switch  to 
other  sources  of  energy,  we:  l)make  our  oil  and  natural  gas 
last  as  long  as  possible;  2 'don't  make  it  impossible  to 
increase  our  use  of  coal  or  3) of  nuclear  energy. 

We  have  enough  coal  tinder  U.S.  soil  for  at  least  250  to  300 
years.  Nuclear  power  now  supplies  9%  of  our  electricity. 
Uranium,  used  in  nuclear  fission,  could  amount  to  two 
thousand  times  our  present  fossil  fuel  base.  In  the  future, 
another  form  of  nuclear  power  -fusion-  will  use  deuterium, 
which  can  last  over  500  billion  years!  Eventually,  we  will 
know  how  to  use  this  and  other  bountiful  energy.  But  first, 
we  have  to  get  through  an  in-between  period." 


REPRODUciBiLrry  op™ 
ORIGINAL  PAGE  K POOR 
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Frcm  the  second  of  the  Readers  Digest  series. 

"Our  nope  lies  with  other  fuels  which  we  have  in  spectacular 
abundance:  Coal  reserves  of  scsne  one  trillion  tons!  That 

equals  ^he  energy  potential  of  the  whole  world's  oil  reserves. 
Uranium  reserves  for  nuclear  power  may  equal  the  energy 
potential  of  ten  trillion  tons  of  coal.  We  know  how  to  use 
these  fuels  ~ coal  and  uranium.  But  bringing  them  up  to  take 
over  from  oil  and  natural  gas  will  require  solving  very 

serious  problems. 

Consider  just  one  problem  with  significantly  increasing  our 
use  of  coal:  the  problem  of  transporting  it  from  coal  fields 
tc  power  plants.  That  takes  railroads.  But  we  must  greatly 
expand  our  rail  capabilities  to  handle  the  enormous  job.  For 
example,  electric  utility  companies  are  now  building  coal  plants 
in  Texas,  Arkansas  and  Louisiana.  To  fuel  only  these  plants 
after  they  f?re  up  in  the  mid  1980 's,  coal  trains  one  mile  long 
wi'l  have  to  leave  western  coal  fields  every  hour,  around  the 
clock,  every  day  of  the  year. 

Clearly,  coal  and  nuclear  power  offer  the  onJy  practical  sources 
to  handle  the  growth  in  America's  energy  needs  at  least  to  the 
turn  of  the  century.  A generation  ago,  coal  supplied  48%  of 
our  energy;  today  it's  down  to  20%.  Yet  coal  comprises  81% 
of  our  domestic  fuel  resources." 

40Z 


From  the  third  of  the  Readers  Digest  series. 


"The  Immediate  Future,  1976'1985:  Call  this  a breatli^^holding  period.  Because 
we  must  still  rely  mostly  on  oil  and  natural  gc4^.  will  the  oil  ei^rting 
countries  let  us  buy  what  we  need  from  them?  Will  we  p\m^  enough  of  our  owr.  - 
and  conserve  enough  of  all  we  Lave,  both  imported  and  domestic  • to  make  it? 

This  is  also  the  lead  time  period  in  which  we  roust  move  vigorously  toward 
higher  coal  production  and  also  more  nuclear  power. 

Though  coal  represents  America *s  most  abundcuit  fossil  fuel,  we  need  a long 

lead  time  to  get  at  it  the  right  way.  We  can*t  just  go  back  to  oil**time 

coal  mining.  Deep  mines  must  be  increasingly  mechanized  and  made  safer.  We 

must  "scrape"  much  of  our  coal  from  near  the  ground  surface,  and  rebeautify 

the  land  afterward.  We  must  burn  the  coal  according  to  new  technologies 

that  reduce  sulphur  emissions  to  harmless  levelc.  Wc'll  need  new  ano  eiq>ensive 

manufacturing  plants  to  convert  coal  into  synthetic  gas  and  oil  to  extend  our 

use  of  these  ^Juels.  REPR0Dl3CIBILrry  OF  TH^ 

ORIGINAL  PAGF  IS 

We  must  do  all  this  while  trying  to  greatly  increase  our  coal  production,  and 
we  are  lagging  in  that.  « year  and  a half  ago.  President  Ford  set  a goal  of 
1.2  billion  tons  for  1985,  which  seemed  reasonable.  But  since  we*ve  done 
noticing  significant  yet  - in  fact,  30%  of  the  planned  coal  plants  have  been 
canceled,  not  one  demonstration  plant  for  coal  conversion  has  been  built  -- 
plain  arithmetic  sho/e<^  the  date  ahead  to  1987,  and  the  1985  goal  has  been 
lowerea • 
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Froa  the  third  of  the  Headers  Digest  series*  Continued 

At  the  same  time,  rising  proces  have  made  the  construction  of  new  installations 
more  costly#  thus  slower  to  attract  investment  capital*  Labor  with  skills  to 
mine  coal  and  build  railroads  to  transport  it  has  drifted  to  other  trades* 

So  a job  we  once  estimated  at  10  years  nay  take  12#  if  we  start  now  and  push 
hard* 

The  Intermediate  Future#  1985*2000:  Goal  and  nuclear  power  will  supply  most 

of  our  energy#  but  only  if  we  have  already  done  the  big  job  on  coal  and  only 
if  we  make  f*  ^1  use  of  our  nuclear  option*  He*ll  still  be  burning  some  oil 
and  natural  gas.  And  a small  percentage  of  our  energy  will  start  to  come 
from  such  sources  as  the  sun* 

In  this  period#  nuclear  power  will  have  to  carry  a continually  larger  burden  of 
g^erating  electricity*  It  can  do  so#  but  only  if  we  once  again  remain 
conscious  of  lead  time*  iy>day#  some  20  ye^s  after  the  first  conmercial 
nuclear  plant  at  Shippingport#  Pa*#  59  plants  provide  9%  of  our  electricity* 

It  takes  about  10  years  to  build  a nuclear  plant#  and#  according  to  a Dureau 
of  Hines  study#  we*U  need  900  of  them  to  carry  the  load  2000* 

Dot#  as  with  coal#  we*re  standing  stJJl  on  nuclear  power  * drifting  backward# 
in  fact*  Hhile  we  have  debated  over  it#  half  the  proposed  new  plants  have 
been  canceled  or  delayed* 
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Froai  the  third  of  the  Headers  Digest  series.  Continued 

'Cbe  Future  Beyond  2000:  Assuning  ue^ve  taken  the  right  course#  ne  could  be 
in  safe  vaters.  Our  coal  resources  could  last  several  centuries  at  least.  New 
nuclear  reactors  called  *l>reeders**  actually  aake  nore  fuel  than  th^  bum.  And# 
in  25  to  50  years*  sooe  of  those  pronising  energy  sources  of  the  future  solar* 
wind*  tides*  geotheraal*  bionass*  fusion  ^ should  be  woricing  to  nake  electricity 
on  a large  scale. 

At  the  sment*  solar  energy  se^is  aost  pronising  for  direct  heating  of  roons 
and  water.  Using  it  to  generate  electricty  is  another  natter.  As  yet*  we 
don't  have  the  technology  to  build  a practical  deoonstration  plant.  Hhich 
neans  we  really  have  no  hard  facts'  on  «diat  to  Bxpect  froia  solar  or  other 
future  sources  in  the  next  century  - only  high  hopes*  if  we  use  our  lead  tine 
for  all  the  researdi  and  developnent  still  to  be  done* 

Nhi<^  brings  us  back  to  the  <mly  sure  course  for  us  right  now:  Nine  all  the 
coal  we  can.  Have  the  detemination  to  go  ahead  with  nuclear  power.  Try  harder 
to  c^pen  up  the  resources  of  the  future.  Mean%fhile*  since  we're  already  behind* 
Bust  stretch  our  lead  tine  by  conserving  energy  especially  oil  and  natural  gas. 
lhat's  where  everyone  can  help  right  now!  But  conservation  includes  nore  than 
driving  slower  and  turning  down  the  thernostat.  AEI  has  prepared  a progran  for 
conservation  by  individuals  and  honeo%#ners.  lie'll  send  you  a copy  free.  Just 
send  us  the  coupon**. 
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From  the  fourth  of  the  Readers  Digest  series. 

"But  right  now  we  also  must  take  these  actions: 

• He  must  mine  and  use  far  more  of  our  abundant  domestic  coal. 

He  can  and  must  do  this  \diile  simultaneiously  maintaining 
environmental  quality  and  safety  standards.  But  we  must 
x&Bksaob&c  that  we  do  not  have  the  luxury  of  considering 
aesthetics  alone;  we  must  consider,  too,  the  absolutely 
essential  necessity  to  keep  this  country  working. 

• He  must  proceed  wita  our  develo{Hnent  of  nucle^u:  generated 
power,  assuring  the  health  and  seifety  of  workers  and  the 
public.  He  have  done  so  now  for  some  20  years,  ever  since 
the  first  conmiercial  nuclear  plant  and  with  63  operating  now. 

It  takes  many  years  to  build  the  plants  and  equipment  to  use  these 
sources  of  energy.  He  must  have  them  to  take  over  from  oil  and 
natural  gas.  He  already  lag  dangerously  behind  in  what  we  must 
do.  He  must  move  decisively  and  fast." 
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The  Southern  California  Chapter  of  A»ericans  for  Energy  Independence  reprinted 
the  article  fron  the  Bouston  Engineer.  It  appeared  in  the  APEX  Newsletter  of 
January  1978. 


GOAL  AMD  OOGEHERATIOH 

"Albert  J.  Snith,  President  of  Power  Systems  Engineering*  Inc.  of  Houston* 
said  in  a speech  before  the  Industrial  Power  Oonference  of  the  ASHE  that 
large-scale  simultaneous  generation  of  electric  power  and  steam  offers 
industry  the  best  utilisation  of  available  energy  resources. 


Smith  pointed  out  that  coal  fired  cogeneration  facilities  become  more  cost 
effective  eis  their  sise  increases.  For  example*  coal  terminal  facilities 
designed  to  handle  100  thousand  tons  per  year  would  cost  about  $2  million 
installed  while  a terminal  handling  100  times  as  much  coal  would  only  require 
about  12.5  times  the  investment.  Significant  savings  in  the  cost  per  delivered 


ton  of  coal  are  also  available  through  large  volirae*  Img-term  fuel  purchase 


and  tran^x>rtation  contracts. 


The  sasie  principle  would  apply  to  electric  power  generating  eguipnent  and 
environnental  protection  equip&entt  since  costs  for  these  iteios  do  not  increase 
in  direct  proportion  to  the  size  of  the  plant. 


SBdth  added  that  the  boiler  house  itself  the  savings  way  >e  less  dramatic. 
While  large  pulverized  coal  boilers  are  able  to  maintain  a higher  ^uel 
efficiency  than  smaller  stoker  fired  boilers , the  stoker  boilers  may  actually 
produce  steam  at  a lower  unit  cost.  However,  it  would  be  impractical  and 
tmeconomical  to  use  stoker  boilers  in  large  installations. 
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COAL  AMO  OOGOSERAnCM  Continued 

Because  of  the  econooics  offered  by  large  scale  and  the  tremendous  capital 
investment  required.  Smith  said  **the  t^^dency  is  for  industries  to  pool 
their  deaands  and  draw  from  soilti-user  facilities,  but  this  would  not  preclude 
the  development  of  smaller  installations. 

According  to  Smith,  obtaining  attractive  financing  will  be  the  major 
ct»sideration  in  the  evaluation  of  these  "special  purpose"  utility  plants. 
Several  alternatives  are  available  to  industry,  including  a joint  venture 
of  user?  or  financing  and  operation  by  an  electric  utility  cospany. 

Staith  noted  that  while  the  user-owned  joint  venture  may  result  in  the 
lowest  unit  cost  of  steam  and  power  to  the  users,  it  ties  up  a stibstantial 
amount  of  their  corporate  funds.  Third  parQr  financing  frees  these  funds  for 
use  in  product  producing  facilities." 
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GOVERNOR  BROWN'S  OPENING  ADDRESS 

Calixomia  has  very  diverse  energy  future  and  we  must  not  rely  on 
cme  single  source  of  energy.  The  Governor  e3q>ressed  his  confidence 
that  California  would  meet  its  energy  needs#  leading  the  way  and 
be  an  energy  innovator  even  an  energy  capital.  California  is  taking 
the  lead  in  conservation  with  electric  utilities  and  soon  gas.  The 
coal  possibility  is  very  important  because  we  have  used  oil#  gas  and 
nuclear.  If  we  put  an  end  to  "horse  and  buggy  erergy  planning"  then 
we  can  find  use  for  coal.  He  announced  his  formation  of  a "Clean 
Fuels  Coordinating  Council"  and  noted  that  particularly  coal  itself 
will  reguixre  maximum  coordination.  He  noted  that  there  is  a need  to 
constjnict  more  power  plants  without  saying  what  kind  or  where.  X|<s' 
coii^limented  the  utilities  on  the  lead  they  are  taking  and  expressed 
determination  that  resistance  to  power  plant  additions  will  be 
resolved  with  trade  off  of  new  power  versus  environmental  intact. 

This  state  is  not  slowing  down  job  creation  and  inward  migration  which 
was  up  70  percent  last  vear. 

REPRODUCIBILITY  OF  THE 

ORIGINAL  PAGE  IS  POOR 

He  noted  that  tiie  participants  have  heard  his  views  on  nuclear  - 
California  has  seven  nuclear  plants  - should  get  coal  on  line  to 
determine  viability  of  both.  The  Governor  feels  that  range  ot 
uncertainty  on  cost  of  coal  is  rather  great.  Coal  and  nuclear  are 
competitive  as  cost  of  decommissioning  and  storage  of  nuclear  must 
be  included.  He  noted  that  there  is  a requirement  for  $13  billion 
for  waste  disposal  of  nuclear  for  just  plants  already  licensed. 
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RECOMMENDED  ACTIONS 

Ose  of  coal  in  California  is  an  economical  and  environmentally  feasible 
choice  and  should  begin  iraoediately  with  conversion  of  an  oil  fired 
plant  to  provide  a demonstration  of  direct  coal  combustion  within 
California  to  generate  electricity. 

California  should  take  advantage  of  eitperience  of  other  parts  of 
the  United  States  which  are  more  experienced  in  coal  use.  The 
key  to  economic  use  of  coal  is  transportation  which  could  be  as 
much  as  70  percc'^t  hence  need  for  large  power  plants  following 
reasonable  demonstration  with  medium  size  plant  to  enable  economies 
of  scale. 

Califoimia  must  continue  ambitious  goals  for  conservation  with 
realistic  public  understanding  of  saii»  tc  enable  gorwth  of  electric 
power  idiile  being  in  a position  because  of  conservation  to  deserve 
coal  and  uranium  from  our  neighboring  states. 
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SUMMARY 


On  May  9-11*  1978  more  than  330  people  representing  coal  supply  and 
technology,  government,  utilities  and  the  public  att€oided  a 3*day 
Conference  on  Coal  Use  for  California.  It  was  sponsored  by  the  Federal 
Pepartment  of  Siergy  and  the  State  Snergy  Commission.  To  summarize: 

Calif oznia  must  have  more  electricity  in  the  coming  years.  We  do  not 
have  gas;  we  must  reduce  imports  of  oil;  the  state  refuses  to  penult 
nuclear  power;  the  new  energy  sources  are  not  yet  developed;  and  other 
states  refuse  to  generate  aiectricity  for  us  any  longer.' This  leaves  coal* 

Coal  is  in  abundant  supply  in  the  Vestem  states,  both  surface-mined  and 
in  underground  mines.  Transportation  to  California  (900  to  1,250  miles) 
will  add  appreciably  to  the  total  cost.  The  railroads  believe  they  can 
handle  1,000  unit-trains,  which  are  100  cars  each  carryizig  100  tons  of 
coal,  each  year.  It  is  doubtful  if  coal  can  be  transported  by  pipeline 
because  the  coal-e^orting  states  \fill  not  provide  the  neci-ssary  water. 

The  amount  of  coal  required  is  enormous:  for  one  plant,  it  takes  2 to  4 
million  tons  a yearl  A 1,000  MW  power  plant  also  takes  13*000  acre/feet 
of  fresh  water  a year,  or  more  if  the  water  is  salty. 

Present  plans  are  to  bum  coal  to  generate  electricity  in  the  Imperial 
Vall.ey,th'e 'eastern  California  desert,  and  in  the  noztham  part  of' the  state. 

Governmental  agencies  without  direct  experience  with  coal,  are  very 
optimistic  thau  ->oal  can  be  burned  without  emitting  any  more  air  pollution 
than  comes  from  burning  low-sulfur  oil  or  gas.  Industry,  and  those 
agencies  who  have  worked  with  coal,  point  out  that  many  of  the  pollution 
control  devices  needed  are  not  yet  developed  to  a commercial  stage.  They 
may  not  be  available  in  time  for  the  scheduled  plants  in  the  late  '80s. 

Ways  to  bum  coal  cleanly  include  pre-cleaning  the  coal;  using  fluidized 
bed;  scrubbers  to  remove  sulfur  oxides;  baghouse  or  electrostatic 
precipitators  to  remove  particulates;  and  probably  ammonia  injections  to 
lower  nitrog^  oxides.  Of  these,  only  the  precipitators  are  in  common 
use.  Scrubbers  are  being  introduced,  and  no  doubt  xrill  be  required  in 
California.  Ammonia  has  been  used  o:^y  on  oil-burning  plants'in  Japan. 

There  was  no  discussion  of  the  harmful  effects  of  the  sulfur  and  nitro- 
gen oxides,  parti  dilates  and  toxic  metals  emitted  from  coal  combustion. 

Coal  conversion  to  clean-burning  gases  and  liquids  is  technically 
fea^ble  but  extremely  expensive  and  not  yet  commercially  available. 

Several  processes  are  now  in  the  pilot-plant  stage,  but  it  will  be  10 
to  20  years  before  we  get  much  clean  fuel  from  them. 

SLectneity  produced  in  this  state  from  coal  will  cost  more  than  from 
nuclear  plants.  The  final  cost  will  depend  largely  upon  the  pollution 
control  devices  required. 


Rebecca  H.  Sparling 
for 

American  Af  oclation  of  University  Women 
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PABIICIPAKI'S  BS&CH05  TO  THP  COKFSRBNCS  OS  COAL  USE 

The  ConTerence  on  Coal  Use  was  ertr^^y  lnXoioatlve»  and  I 
thank  you  for  makius  it  possible  for  me  to  attend.  It  was  an  excellent 
plan,  to  get  together  the  suppliers,  users,  support  technologies, 
regulatory  agencies  and  the  general  public.  i am  sure  that  each  one 
ox  us,  no  zaattnr  what  our  background,  learned  many  new  things.  The 
various  papers  covered  the  whole  scope  of  coal  use,  from  the  need  to 
supply,  transport,  techniques  for  burning,  conversion  to  liquid  or  gas, 
environmental  eff’ec'ts,  and  econcsBlcs.  . The  Conference  was  well 
planned  and  w«fit  of  .‘  very  smoothly. 

It  is  evident  that  the  State  has  already  made  the  del  d si  on  to  use 
coal.  Throughout  the  three  day  meeting,  the  feeling  was  one  of 
optimism.  Coal  does  present  problems,  we  irere  told,  but  they  can  ue 
solved.  We  saw  pictures  of  clean  clothes  hanging  in  the  basement  by  a 
coal  furnace;  we  heard  of  developments  which  make  coal  bum  cleaner  than 
oil,  almost  as  cleanly  as  gas;  we  were  told  of  billions  of  tons  of  coal 
Just  Waiting  to  be  used  in  California.  Surprisingly,  there  were  few 
protests  from  the  environmental  groups  who  were  so  effective  in  stopping 
coal-fired  power  plants  la  other  states,  ev^  when  th«i  power  was 
destined  for  Callfcmia. 

Luring  the  meetings,  everyone  was  swept  silong  on  the  enthusiasm  and 
optiBdsm  of  the  main  speakers,  who  mentioned  potential  problems  but 
without  emphasis.  Low  that  I am  home,  reviewing  the  90  pages  of  notes 
taken  during  the  sessions,  I find  a number  of  warnings.  ‘Coal  cannot  be 
both  clean  and  cheap;  air  pollution  controls  have  been  demonstrated  in 
anaH  scale,  not  on  a real  power  plant;  none  of  the  so-called  "clean 
options*  for  burning  coal  or  converting  it  to  gas  or  liquid,  is  yet  in 
the  commercial  stage;  the  ....ount  of  water  required  is  tremendousi 

For  years  now,  l have  advocated  the  maximum  use  of  both  coal  and 
nuclear  consistent  with  environmental  concerns,  to  reduce  the  imports 
of  oil  and  gas,  I still  believe  this  should  be  our  national  policy. 

But  I fear  that  burning  coal  cleanly  in  California  will  be  much  more 
complicated  and  expensive  than  I had  thought.  I do  not  even  know  if 
we  can  solve  the  air  pollution  problems  in  time  for  the  coal -fired  plants 
planned  for  the  late  1980's.  The  solution  will  come,  I am  sure,  but 
not  next  week  or  next  year. 

The  one  regret  I have  is  that  there  was  not  ^ough  time  for  more 
questions  and  comments  from  the  floor.  There  were  many  statements 
which  could  profitably  have  been  discussed  in  much  more  detail. 

In  the  folloxfing  pages,  I shall  answer  the  questions  you  listed, 
then  provide  a short  summary  of  the  notes  I took  of  each  paper. 

My  notes  are  arranged  by  topic,  not  by  session. 

Respectfully  submitted. 

May  29,  1973  Rebecca  H»  Snarling 

for 

American  Association  of  University  Women 

Rebecca  H.  Sparliag 
2282 >C  Via  Manposa  West 

Usuna  Hills,  CA  92653  ‘*>3 


1.  VALUE  TO  THE  STATE 


The  Confei^cce  was  of  real  value  to  the  personnel  from  State 
<igencies.  The  4o  papers  covered  the  need  to  use  coal:  supply  and 
transport;  environmental  effects,  especially  air  and  water;  direct 
firing;  conversion  to  gas  or  liquid  fuels;  and  the  capital  Investment 
required.  Everyone  there  must  have  learned  a great  deal.  Including 
the  more  than  50  state  employees.  But  I think  the  Conference  could 
have  been  much  more  useful  In  helping  the  State  agencies  make  wise 
decisions,  if  the  presentation  had  been  more  balanced.  Except  for 
Dwight  Carey's  paper,  the  general  tone  was  that  there  are  probl^s 
comiected  with  the  use  of  coal  In  California,  but  they  are  or  can  be 
solved  — without  much  emphasis  on  the  time,  money  and  work  needed 
for  such  solutions. 


The  Conference  did  not  provide  a means  for  public  concern  about 
the  use  of  coal,  to  be  tran^ltted  to  the  Commission  at  this  time. 
Perhaps  later,  after  those  attending  get  home  and  discuss  the  topic 
with  their  constituencies,  there  may  be  a feedback.  The  public 
input  Was  limited  by: 

a)  Not  enough  neople  from  the  public  sector.  Most  of  the  attendees 
were  from  the  coal  supply  or  technology  industries;  many  were  from 
government,  some  from  utilities,  and  a few  (around  10^)  from  the  public. 
The  public  representatives  were  well  chosen,  from  a wide  variety  of 
civic,  ethnic,  environmental,  economic  and  women's  groups.  I found 

the  Conference  so  stimulating  and  worthwhile  that  I am  very  sorry 
there  was  not  more  advance  publicity  to  ^courage  attendance  by  the 
health  organizations  (cancer,  lirng  and  heart)  the  AAfiP,  churches,  etc. 

b) Not  enough  time  available  lor  questions  or  conmients  from  the  floor 


c)  Not  enough  two-sided  discussions  to  evoke  questions.  Later,  as 
people  get  home  and  review  their  notes  (as  I have  dene)  or  get  more 
Information  from  other  sources,  I think  there  will  be  more  expression 
of  public  concern  on  several  items.  During  the  Conference,  we  were 
sort  of  mesmerized  by  the  rosy  glow  of  optimism  and  confidence. 

2.  IDENTIPHNC  MAJOR  ISSUES 


The  major  issues  identified  euid  addressed 

a)  Why  coal  is  needed;  future  demand  for  power 

b)  Supply  of  coal 

c)  Air  pollution  from  direct  firing  of  coal 

d)  Water  Needs 

e)  Transportation 

f)  Liquefaction  and  gasification 

g)  Capital  needs  and  economic  considerations 


were: 

Sessions  II 

« IV 

" III 
" III 
" IV 
" VIII 
" VII 
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V 
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(Id^tlfylng  Major  Issues  - Continued) 

These  are  probably  all  the  reilly  major  issues,  but  there  are  three 
more  vhLeh  should  be  included  in  the  discussion.  These  are 

(1)  Solid  Waste  Bisnosai . There  will  be  fly  ash,  bottom  ash,  scrubber 
sludge  — net  just  a small  amount,  but  thousands  of  tons.  How  will 

it  be  disposed  of?  What  are  the  environm<mtal  effects  of  piles  of  ash? 
How  will  the  scrubber  sludge  be  kept  away  from  groundwater^* 

(2)  Effects  of  Cost.  The  three  days  of  informative  papers  on  the  cost  of 

mining,  transport,  cleaning  and  h^dling  coal,  made* one  thing  crystal 
<&ear:  Electricity  from  coal-fired  plants  in  California  will  cost  . 

more  than  that  from  nuclear  plants,  and  may  cost  a great  deal  more. 

How,  the  price  of  electricity  has  a marked  effect  on  other  prices 
water,  rents,  taxes,  manufactured  items.  Any  unnecessary  increase  in 
the  cost  of  power  is  a real  disservice  to  the  cany  citizens  of  this 
state  who  are  on  low  or  fixed  incomes.  Yet  cost  was  hardly  considered. 
When  someone  asked  whether  the  cost  of  certain  controls  was  excessive 
and  whether  it  was  warranted,  the  problem  was  just  shrugged  off.  The 
conference  agreed  that  our  state  needs  an  adequate  supply  of  energy;  but 
let  us  add  "at  a pr’ce  we  can  afford". 

(3)  Mne  Health  and  Safety.  Chairman  Maullin  motioned  in  his  opening 
statement  that  this  is  a problem,  and  one  other  man  termed  mi ni 
"hazardous".  That  was  the  sum  total  of  attention  given  to  miners. 

Perhaps  people  assumed  that  California  would  use  surface-mined 
coal,  but  the  most  probable  source  for  our  coal  is  Utah  or  Colorado, 
both  underground  mined.  In  spite  of  improved  legislation,  there  are 
still  i25  - 150  miners  killed*  each  year  in  accidents,  thousands  more 
involved  in  disabling  injuries,  3 to  4,000  dead  from  pneumociosis 
(black  lung)  euid  a couple  of  thousand  new  cases  of  black  lung  annually. 
Should  we  not  consider  the  cost  in  human  lives,  as  well  as  the  cost  in 
dollars,  of  satisying  our  desire  for  electricity?  When  mines  are 
opened  for  the  specific  purpose  of  supplying  millions  of  tons  of  coal 
to  produce  power  for  California,  how  can  we  avoid  all  responsibility 
for  the  health  and  safety  of  the  miners?  Some  companies  have  better 
records  for  attention  to  safety  than  others;  this  aspect  should  be 
investigated  and  should  weigh  heavily  in  the  selection  of  a coal  supplier. 

It  is  true  that  mine  health  and  safety  come  under  Pedea^  rules 
and  vinder  the  control  of  the  state  where  the  coal  is  mined.  But  we  can 
influence  it,  by  our  choice  of  surface-  or  underground-ndned  coal,  and 
by  our  contract  for  that  coal.  We  agonize  over  the  fact  that  surface- 
mined  terrain  cannot  be  restc  3d  to  its  original  condition;  let  us 
remember  that  a person  with  black  lung  cannot  be  restored  to  the 

original  condition,  either,  people  are  as  important  as  grass. 

/ 

I hope  that  these  Issues  can  be  addressed  at  the  next  Conference. 
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3.  ADEQUACY  OP  C0VE3AGE  OP  KAJOR  TOPICS 

The  coverage  gaierally  was  very  good.  The  program  was  complete 
(with  the  three  exceptions  I mentioned)  and  there  was  little  repetition. 
But  looking  over  my  notes  of  the  talks  and  comments^  I find  several 
subjects  which  could  well  have  been  treated  in  more  detail.  I hope 
some  of  these  will  be  answered  or  explained  at  the  next  Conference. 

a)  Air  Pollution 

The  main  objection  most  people  have  to  burning  coal*  is  the  result- 
ant air  pollution,  people  are  reslly  concerned,  and  need  more  Informa- 
tion, especially  about  the  control  equipment  for  large  power  plants. 

Dr.  Austin's  paper  told  of  wonderful  results  from  nev:  Japanese  tech- 
nology, and  I got  the  impression  that  this  would  be  required  on  ccal- 
fired  plants  built  in  California.  But  discussion  brought  out  that  the 
'lapanese  project  has  been  under  way  for  about  a year,  using  only  the 
electrostatic  precipitator  and  the  scrubber  but  not  the  ammonia  injection. 
Furthermore,  the  unit  is  only  0*4  KW  size  — very  far  from  an  800  MW 
plantl  And  of  course,  it  burned  Japanese  coal.  The  ammonia  injection 
so  praised  had  been  used  only  on  oil-fired  power  plants,  not  on  coal. 

Certainly,  the  fact  that  this  small-size  unit  works  well,  gives 
one  great  hope  that  it  will  prove  out  for  commercicJ  application.  But 
we  do  not  know  now  lc.ig  it  tdll  take  to  build  and  test  larger  units, 
or  what  the  effect  of  different  coals  will  be,  or  how  much  it  will  cost; 
Japanese  accounting  procedures  are  rather  different  from  ours.  It 
Would  be  easy  to  count  on  the  I SOSO  + ammonia  controls,  and  to  spend 
a billion  dollars  on  a power  plant  oo  use  them,  only  to  find  that  th,y 
are  not  available  when  needed.  Indust  "ial  experience  of  many  years 
has  taught  me  to  respect  the  importance  of  the  scale-up  factor;  problems 
do  appear,  in  large  size,  that  were  not  encountered  or  foreseen  in  small 
i~ems.  A woman  who  bakes  well,  and  always  gets  compliments  on  the 
decorated  birthday  cakes  for  her  children,  may  open* a small  bakery. 

Perhaps  she  succeeds  and  grovrs,  and  enlarges,  and  finally  even  challenges 
the  giants  of  the  baking  industry.  But  she  doe's  not  go  directly  from 
her  own  kitchen  — or  even  the  kitchen  of  her  club  or  church  — into  a 
multi -million  dollar  bakery  and  expect  perfectionl 

I believe  the  following  should  be  considered; 

' i)  Are  any  large  coal-fired  power  plants  in  Japan  installing  the  I SOSO 
system?  or  ammonia  injection?  If  not,  why  not?  (Maybe  they  know 
something  we  don’t.) 

(2)  What  is  the  best  way  to  test  I SOSO  and  ammonia,  step  by  step? 

(3)  What  time  schedule  is  involved? 

(4)  What  effect  djes  coal  composition  have  on  performance? 

b)  Radioactive  Wastes 

When  coal  is  burned,  some  radioactivity  is  emitted  as  gases,  and 
some  is  retained  in  the  solid  waste.  Perhaps  the  amount  emitted  is 
insignificant,  as  from  nuclear  plants.  V/bat’are  the  levels,  and  what 
isotopes  are  involved? 


(Coverage  of  Major  Topics,  Continued} 
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c)  Toxic  Metals 

The  toxlo  metal  emlsnions  were  mentioned  In  discussion,  but  in 
no  detail.  The  particles  of  concern  are  so  srcall  that  they  are  not 
r^oved  by  baghouse  or  electrostatic  precipitator;  some  are  removed 
in  scrubbers,  but  we  do  not  loiow  how  much.  The  l4  metals  I have 
seen  listed,  as  present  in  exhaust  gas  from  coal  combustion,  are 
antimony,  arsenic,  beryllium,  cadmium,  chromium,  cooalt,  lead, 
manganese,  molybdenum,  nickel,  selenliua,  thallium,  tltaMum  and  zinc. 
Some  are  carcinogenic.  We  should  investigate  the  amount  and 
significance,  of  these  toxic  metal  emissions. 

d)  Effect  of  Electric  Ca~*s 

iJs  Nichols  of  Air  Resource  Board  said  that  by  1990,  half  the  new 
cars  sold  in  California  would  be  electric.  This  wi?.!  reduce  the  smog 
(oxidant)  from  cars;  but  it  will  require  more  elect-lcity  to  be 
generated.  Sin^e  we  do  cot  have  clean  natural  gas  to  bum,  and  the 
state  forbids  clean  nuclear  povfer,  and  both  Federal  and  stane  policy 
is  to  cut  down  on  fmuorted  oil,  this  additional  electilcity  '.iiil  come 
from  coal -fired  plan».o.  Kovr  many  additional  plants  will  be  needed? 

W.11  the  electric  cars  clean  up  the  air  in  urban  areas,  only  to 
pollute  the  desert  where  power  plants  are  sited?  We  need  a comparison 
of  the  health  effects  of  reduced  oxidant,  versus  the  adverse  effects 
of  increased  SOx,  NOx  and  particulate  from  burning  coal.  Perhaps 
this  is  not  in  the  province  of  the  Energy  Commission,  but  certainly 
you  must  be  involved  in  providing  the  power  to  run  these  electric 

e)  Water  Supply 

Several  speakers  emphasized  the  tremendous  amount  of  water  that 
will  be  needed' to  transport  coal,  to  gasify  it,  or  to  generate  power 
from  it.  The  other  states  are  quite  frank  in  saying  that  sinc^ 
California  refuses  to  face  up  to  its  energy  needs  (as  shoxm  by  the 
refusal  to  build  Sundesert  nuclear  plant)  they  vrill  not  use  their 
resources,  or  consume  their  vrater,  in  generating  electricity  for  us 
or  in  sending  coal  slurry  in  pipelines.  It  is  clear  that  we  mijst 
provide  the  water  for  our  own  electricity.  There  are  thrae  areas 
vrhich  were  either  ignored  or  jusu  touched  on  lightly: 

(•1 ) Future  need  for  water 

Population  projections  indicate  hat  we  ^vill  need  much  more  water 
in  2,000  than  we  use  now;  yet  in  the  1980' s,  we  will  lose  much  of  our 
Colorado  River  vrater  to  Arizona.  We  were  told  that  the  Metropolitan 
Water  District  can  furnish  100,000  acre-feet  of  water  a year  from 
Colorado  River  water  for  power  plant  cooling.  Will  this  amcui.t  be 
available  after  1985? 
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(Coverage  of  Kajor  .'?plcs.  Continued) 


(2)  Supply  of  Hater  in  the  Desert 

I lived  in  the  desert  for  15  years,  it  was  a reel  sirprise  to 
that  there  is  enough  wastevater  and  groundvater  for  pover  plant 
cooling  at  such  locations  as  Barstov  and  Cadiz.  Sight  nbv,  the 
Kohave  iater  Asency  (of  which  Barstov  is  a part)  is  suing  Edison  for 
release  froB  a contract  to  supply  water  for  a future  pover  plant.  They 
claia  they  sust  use  the  water  to  replenish  the  present  overdraft. 

^ning  ground^ter  (if  it  is  there)  would  severely  lower  the  vater 
table  and  deplete  the  supply  fur  future  use.  fhe  fcrthcoai^  survey 
of  g*‘oundwater  supplies  in  the  eastern  California  desert,  prepared  by 
the  IT.S.  Ceologlcai  Survey,  should  be  consulted  before  siting*  any 
power  plants  in  that  area. 

(5)  Cost  of  Water 


A big  pax*t  of  the  cost  of  water  is  the  electricity  needed  for 
puBping  and  distribution,  fhe  State  Water  Project  now  uses  5i  billion 
EWh/yr  for  these  purposes.  When  the  present  contracts  for  power  to 
bring  Colorado  Biver  water  to  Oalifoznia  expire,  there  will  be  an 
enormous  jump  inthe  cost.  Sisllarly,  Feather  Biver  water  is  expected 
to  go  up  by  several  hundred  per  cent  In  the  next  few  years.  Since 
the  cost  of  wati.r  and  electricity  arc  so  inter-connected,  more  attention 
should  be  paid  to  the  probable  change  In  water  prices  between  now  and  2090. 

4.  OVER-ALL  3ALAH0X  0?  COBFEHSITCE 

The  balance  was  pretty  good,  in  terms  of  the  amount  of  time 
allotted  to  the  various  topics  (although  I would  have  liked  more 
time  spent  on  water  needs)'.  But  when  we  look  at  the  background  of 
the  speakers,  we  see  15  from  coal  suoply  and  technology  industries 
if  we  exclude  the  7 representatives  from  coaJL-productng  states; 

11  from  governmental  agencies;  6 from  utilities;  and  4 from  the  public. 

Or  maybe  5 pu.>lic,  if  we  count  the  Sierra  Club  nember  who  was  chairman 
of  one  session  and  gave  his  views.  It  hardly  seems  that  3 Sierra 
Club  members,  one  banker  and  one  man  who  was  probably  a lawyer, 
adequately  represent  the  more  than  20  million  residents  of  Calif omial 
It  would  have’ been  good  to  provide  for  more  speakers  from  the  public 
sector,  to  present  our  questions  and  point  out  our  concerns,  it 
would  have  been  helpful  if  some  of  us  had  been  furnished  advance  copies 
of  the  papers,  so  we  could  prepare  comments.  Or  If  there  had  just 
been  more  time  for  public  commit  at  the  meetings,  that  would  have 
helped . 

The  public's  m.Tln  concern,  air  pollution,  was  well  covered.  But 
there  are  other  f^c^ors  which  affect  the  public,  too:  whether  we  will 
have  an  adequate  reliable  supply  of  power,  and  how  much  it  will  cost. 
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POSmOH  OF  TES  PA2HCIF15;*S  COSSIIIUSECr  OS  CQU;  US2 


The  31*000  aeabers  of  Calif oxola  State  Oinslon  of  the  Aaezlcan 
Isaoclatlom  of  rnlverslty  Sooea  are  all  college  s^^tes,  iaterested 
in  the  coaanni^  and  act! re  in  workins  for  a better  Califoxaia.  Our 
LegislatiTe  Prograa  for  1977-'79  includes  the  folloKing  cocsltBents: 

(1 ) Conservatiaii,  comreheasiTe  i0.annins  end  wise  utillxaM.on  of 
resonrces*  inclndiag  land,  i^ter  and  enexcF  sources 

(2)  protection  of  the  consaaer 

(3)  Control  and  nanagenent  of  eneironueatal  pollution 

(4)  laproeeaeit  of  the  social  and  ecoaonic  status  of  the  dd^rlj 

(5)  Citizen  participation  at  all  goYezaitental  levels 

Ye  are*  therefore*  eztrsaely  concemed  about  energr  sources* 
supplj*  cost  and  effects.  ktJTS  established  a blue-ribbon  coeaeittee  to 
studp  nuclear  power  for  two  years,  then  the  goieial  nenbership  adopted 
their  resdu'^on  to  continue  nuclear  power,  in  1977.  Ye  have  done  no 
such  study  on  coal,  and  have  no  position  for  or  against  its  use  in 
California. 

Our  lack  of  a*^ tent!  on  to  coal  as  an  energy  source  cones  fron 
several  things: 

(1)  Kany  neabers  feel  (as  aS  Sichols  of  the  1B3  said)  that  we  have  a 
^ut  of  oil  and  there  will  be  plenty  for  several  years.  They  see  no 
inaediate  problea.  But  power  plants  cannot  use  this  oil. 

(2) .  Soae  cannot  believe  that  coal  is  even  being  considered,  because 
of  the  air  pollutionl 

(3)  They  do  not  realize  that  coal  is  the  only  fuel  available  in  large 
supply  for  this  state  for  the  next  10-23  years.  We  do  not  have  gas; 
solar  is  not  here  yet;  there  is  little  new  hydroelectric;  geotherxal 
is  not  developed;  the  State  cannot  decide  whether  or  wh're  to  perait 
inports  of  LSC;  and  the  State  vin  not  perait  nuclear  plants.  *Coal 
is  the  only  thing  left. 

(4)  As  long  as  the  lights  go  an  when  they  push  the  switch,  many  people 
will  Just  ignore  the  problea  of  energy  supply. 

KAJOR  P0SITIV5  S?FSCTS 

The  one  big  positive  effect  of  burning  coal,  is  that  it  will  reduce 
the  inports  of  oil  and  thus  help  restore  our  independoice  as  a nation. 
As  long  as  our  economy  depends  upon  the  good  will* of  foreign  oil 
suppliers,  we  carnot  be  truly  indep^dent.  Coal  is  abundant  in  the 
United  States;  its  use  will  create* more  Jobs;  with  coal  as  the  energy 
source,  we  can  be  assured  of  adequate  power. 

KAJOR  NESiTIVR  RFFECTS 

Constraints  of  tine  prevented  taking  a poll  of  AAUW  members,  but 
I did  put  the  question  of  coal  use  to  a group  of  some  100  AAUY  women. 
Five  h^ds  went  up  POR;  35  upraised  hands,  boos  and  stomping  feet 
answered  my  call  for  those  ASAIIiST.  Their  reasons:  Coal  is  dirty; 
it  pollutes  the  air;  it  is  a step  back  into  the  19th  century;  it  is 
unnecessary  — why  not  have  solar  electricity?  It  is  unfortunate 


Fartldpant*  s Coastltueacy  - Continaed 


that  those  pashlng  solar  use  hase  not  dif/  ?«ntlated  between  solar  water 
heating  — which  is  here  now,  if  yon  can  a.  ird  it  and  solar- 
geneiated  dlectiicity  trtiich  is  30T  here  ana  will  not  be,  for  aanj  years. 
Some  sieply  conld  not  bbllewe  that  burning  coal  in  Calif onia  is  under 
serious  ^nsidezation. 

3£C(»HSSaiXEC«S 

I suggest  to  the  President  of  CSS-lAUlf  that  she  proTide  each  of 
the  168  branches  a suenaxy  of  ay  report,  and  draw  their  attention  to 
the  problen  of  a fuel  for  electricity.  I hope  that  each  Branch  will 
start  a study  group  to  learn  about  coal  use,  since  it  will  affect 
erery  one  of  us  and  especially  those  living  in  the  desert  regions,  cr 
in  other  areas  diere  coal  plants  are  planned.  At  least,  each  Branch 
could  hold  a neetiag  or  seizes  of  oeetings,  perhaps  debates  For  and 
Against,  as  ve  did  on  the  nuclear  question.  ~ Ve  mst  becoae  better 
Infomed  on  the  subject  of  coal  use  in  California. 


GOT] 


SAL  PCUCI 

Both  State  and  Federal  spohesaea  eapbaslzed  the  need  for  pover  in 
Callforala*  and  the  necessity  for  using  coal  to  replace  all  or  gas. 

Got#  JerCT  Broun  Is  appointing  a Clean  Fuels  Coordinating  Council,  to 
resolve  tne  probleas  of  air  pollution;  the  obstacles  can  be  overooaie. 

The  state  oust  have  a balanced  olx  of  enex^  sources.  Felix  sa.lls 
of  the  Bepartnent  of  Energy  told  of  their  uozh  on  clean  coSoustlon  and 
on  ga^fl cation.  Synthetic  liquids  and  ^ses  can  be  made  from  coal: 
the  major  constraint  Is  the  cost  of  faCLllcies  and  development. 

Pr.  B1  chard  Katfllln.  cbalxaan  of  the  Bnery  Comalsslon,  va's  equally 
optimistic.  Kodezn  coal-fired  pover  plants  exit  no  more  sulfur  oxides 
^d  particulates  than  oll-flred  plants*  he  said*  and  there  Is  a nev  vay 
to  blean  coal  to  remove  the  need  for  stack  dean-up.  This  nev  system 
may  be  coaaerdal  by  the  late  19dO's. 

G0TBHKK5HT  IHCZHHVBS 

Russell  Bardos  of  POE  said  there  Is  no  coaserdal  experience  In 
this  country  vlth  any  of  the  coal  technologies  except  direct  firing 
In  boilers*  and  a few  lov-3TD  gasiHers.  However*  AFBC  (atmospheric 
fluidized  bed  combustion)^  coal/oll  mixtures,  and  lov-  and  nediua-3?lF 
gasification  are  commercially  available.  Sompanlec  hesitate  to  try 
these  unproven  proo?*«se5s;  they  do  not  know  what  the  return  will  be,  how 
national  policy* may  change,  or  what  future  environnmital  lldts  will  be. 
Since  there  is  no  coal  In  California,  each  company  voOld  have  to  arrange 
transportation  from  another  state. 

To  show  the  advantages  of  some  of  the  new  coal  technologies*  POS 
Is  sharing  the  cost  of  demonstration  projects  on  high-,  medium-  and 
low-BTG  gas,  on  AF3C  and  on  coal/oll  mixtures.  The  energy  bill  may 
provide  tax  Incentives,  but  no  one  will  know  until  It  is  passed. 

The  Government  can  cut  oil  Imnorts*  but  we  are  not  ready 
(technically*  financially  or  environmentally)  to  fill  the  gap.  Synthetic 
fuels  are  not  yet  competitive  on  the  market. 

GOTEBKMSKT  SSSDLATIOHS  - the  Utitillty’s  Tlew 

David  J.  Fogarty  of  Southern  California  2dlson  (whose  paper  was 
read  by  Pouglas  VJhlte  of  SC3)  says  that  Edison  needs  to  add*  500  I€W/year 
through  the  1980*  s,  to  maintain  reliability.  The  multiple  permits 
required,  the  detailed  studies  and  reports,  the  many  hearings,  all 
Increase  expense  and  extend  the  lead  time  to  build  a plant. 

There  Is  conflict  between  governmental  agencies,  too.  Air  Resource 
Board  rules  could  prevent  siting  power  plants  almost  anywhere  in  the 
state.  Pepartment  of  Hater  Resources  doesn't  wnnt  Inland  water  used 
for  power  plant  cooling;  but  the  Coastal  Commission  can  unilaterally 
prohibit  power  plants  on  the  coast,  where  they  could  use  ocean  water. 

The  NOI  (Notice  of  Intention)  was  originally  meant  to  be  for  screening 
sites,  but  has  become  a very  detailed  study  of  everything  about  each 
site  proposed.  It  would  help  if  the  Energy  Commission  and  the  public 
Utilities  Commission  could  conduct  their  review  of  power  plant  applica- 
tions at  the  Same  time,  instead  of  consecutively. 
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roVERNltSlT  R^ULATIOfiS  - the  State's  View 


Ms.  Mary  Hichols  of  the  Air  Resource  Board  (ARB)  defended  the 
present  regulatory  systea.  She  fedls  that  the  rail ti -agency  systrai  is 
appropriate  to  our  modem  society. 

ARB  has  not  taRen  a position  on  coal.  It  is  possible,  within  the 
costs  of  nuclear,  to  gmerate  power  from  coal  as  cleanly  as  from  gas. 

In  the  future,  our  electricity  will  be  generated  within  this  state. 

Hail  transport  of  all  the  coal  needed  would  cause  problems  — noise, 
land  use,  esthetic  impact  — but  the  coal  exporting  states  do  not  want 
to  provide  their  water  to  ship  us  the  coal  in  pipelines.  Perhaps  we 
could  ship  California  water  to  the  coal  mines  for  the  pipeline  slurry, 
or  give  up  some  of  our  Colorado  River  water  to  the  coal  expoi^ting  state. 


In  the  discussion,  Ms  Nichols  said  there  is  no  hurry  about  using 
coal:  we  have  a glut  of  oil  in  California,  with  no  crisis  in  sight  for 
at  least  5 years.  (Note:  ARB  rules  prevent  using  the  available  oil  for 
power  plants:  they  must  import  low-sulfur  oil.) 


She  feels  areas  in  California  should  have  air  quality  better 
than  the  federal  Air  Quality  Standards.  Utilities  may  have  to  reduce 
KOx  emissions  by  90^,  regardless  of  the  cost.  ARB  will  also  move  vigor- 
ously against  cars,  buses,  trucRs,  motorcycles.  By  1S>90,  at  least  half 
the  new  cars  ^^old  in  California  must  be  electric.  Someone  asked  if 
she  had  told  t.’e  utilities  or  the  Energy  Commission  about  the  electric 
cars,  which  will  take  a lot  of  electricity;  she  had  not. 


BEKANB  FOR  EHERG7 


Hike  Jones  of  the  Energy  Commission  explained  wh^new  power  plants 
are  needed  in  California:  (1)  to  meet  the  needs  of  increased  population; 
(2)  to  retire  old  inefficient  plants;  and  (5)  to  provide  more* fieri bllity 
in  the  generation  of  power,  with  some  baseload  and  some  peaking  plants. 
Originally,  the  utilities  had  planned  to  meet  most  of  th^r  1976-95 
needs  with  nuclear  oower. 


Ked  Griffith  of  ARCO  gave  his  personal  opinion  of  the  next  15  years. 
The  GK?  will  grow  3.A,^  a year,  and  energy  consumption  will  go  up  2,4^  a 
year,  assuming  that  world  oil  prices  remain  constant  except  for* the 
effects  of  in^ation,  and  that  U.S.  oil  prices  equal  world  prices  by 
1985.  Coal  use  will  be  encouraged  and  nuclear  will  be  discouraged,  but 
not  actually  stopped.  The  major  sources  of  energy  for  California  up  to 
2,0G0  will  still  be  oil  and  gas,  although  they  are  scarce  and  expensive. 
But  by  1990,  both  coal  and  nuclear  could  make  a sigziificant  contribution. 


COAL  SUPPLY 


Orson  Anderson  of  UCLA,  chairman  of  this  session,  said  that 
California  nov;  consumes  6 quads  (quadrillion  BTU)  of  energy  a year. 
Assuming  that  Gov.  Brown  wants  to  get  30^  of  this  energy  from  co?0.,  we 
must  bring  90  million  tons  of  coal  into  the  state  each  year!  The 
magnitude  of  the  undertaking  is  staggering. 
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COAL  SUFELX  (Contiiiued) 

Joseph  YsMlclCa  representing  the  HsLtional  Coal  Association,  said 
there  are  enough  coal  deposite  in  Western  states  to  supply  California. 
Central  Utal  and  Colorado  have  underground  mines,  while* Hew  Kexico  and 
Vyomlns  have  surla.ce  mines.  If  the  coal  is  on  Federal  land,  it  takes 
12  to  14  years  to  bring  a strip  mine  to  full  production,  or  15  to  18 
years  for  an  underground  mine.  Utilities  must  make  a commitment  for  the 
coal  at  the  same  '^me  they  make  the  commitment  to  build  a power  plant. 

COAL  SUPPLY  • View  of  Coal -Producing  States 

Colorado  (Martin  Hobbins)  win  not  become  an  energy  colony.  The 
control  over  coal  mines  is  local,  all  the  way  down  i town  councils. 

Maybe  we  will  form  OCBS  — the  Organization  of  Coal  Exporting  StatesI 

Utah  (Bi chard  S^rle)  plans  to  complete  the  3,000-MW  Intermountain 
Power  Project,  with  65^  of  the  power  earmarked  for  California.  After 
that,  there  will  be  no  more  construction  for  export  until  studies  have 
been  made  and  a policy  established.  There  will  be  no  more  coal  slurry 
pipelines,  either,  unless  the  water  is  somehow  returned  to  Utah. 

Arizona  (Ton  Z vnch)  is  at  or  near  the  top  growth  rate  in  the  nation. 
It  is  already  mining  several  million  ac re/feet  of  water  each  year  to  meet 
existing  requirements.  It  must  keep  the  air  cleam,  as  tourisa  is  a big 
industry.  All  the  coal  in  Arizona  is  on  Hopi  or  Savajo  land. 

New  Mexico  (Kick  Franklin)! s a leading  exporter  of  energy:  1st  in 
uranium,  2nd  in  electricity,  4th  in  natural  gas,  and  the  l4th  largest 
coal  producer.  New  Mexico  is  under  pressure  to  deplete  its  resources 
for  the  swimming  pools  and  neon  signs  of  California.  California's 
moratorium  on  nuclear  energy  shows  they  want  the  advantages  of  electricity 
whi?.e  the  producing  states  get  the  detrimental  effects;  let  the  other 
states  cax^  the  burden.  Plants  for  California  must  be  built  in  Califorci 

Wyoming  (Lynn  M.ckie)  is  under  tremendous  strain  because  of  greatly 
increased  coal  production.  There  is  a responsibility  :to  help  meet 
legitimate  energy  needs,  but  there  is  tremendous  waste  in  California. 
Wyoming's  view  is,  consider  alii  conservation  and  other  sources  first, 
before  turning  to  coal.  If  coal  must  be  used,  bum  it  in  California. 

Montana  (K.  Stevens)  has  more  than  32  billion  tons  of  lignite  and 
sub-bituminous  coal  in  one  4-county  area.  Coal  production  has  risen 
from  3)00,000  tons  in  I960  to  28,000,000  in  19^  ^d  is  e^qaected  to  reach 
65,000,000  tons  in  1935.  It  is  impossible  to  restore  the  strip  mined 
areas.  We  have  no  water  for  coal  slurry  pipelines. 

Alaska  (C.  Quinlan)  has  a huge  reserve  of  coal,  more  than  1,000 
billion  tons.  Also,  we  have  water.  We  have  two  goals:  (1)  to  have 
enough  new  Jobs  for  Alaskans  and  their  children;  unemployment  now  is 
25%  in  the  winter  and  lOJJ  year-round;  and  (2)  to  diversify,  to  assure 
adequate  Income. Resource  extraction  is  central  to  growth.  Alaskan  coal, 
or  gas  made  from  that  coal*  can  bceome  competitive  in  cost.  But  we  are 
dismayed  at  California's  reaction  to  receiving  Alaskan  oil  and  gas. 
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COAL  T2ANSP0BI 

Rail  • Frank  Guerin  of  Southern  Pacific  Bailroad  says  the  railroads 
can  handle  coal  transport  without  too  much  trouble.  They  have  unused 
capacity » and  are  interested  in  transporting  large  volumes  of  coal.  3y 
t:he  time  the  other  problems  are  solved,  the  railroads  can  handle  1000 
unit-txains  (■'00  cars  of  100  tons  coal  eauh)  a year,  if  the  coal  is 
located  adjacent  to  an  existing  railroad.  Southern  Pacific  carried 
3 milliop  tons  of  coal  in  1S77.  (Kote;  not  enough  for  one  power  plant.) 

Pipeline  transport  of  a coal  slurry  is  economical  and  successful, 
according  to  John  Lynch  of  PTSI.  They  carry  5 million  tons  of  coal  a 
year  from  Black  :-:esa  to  the  Edison  plant  ac  Kohave,  Nevada.  Pipelines 
are  underground,  silent,  and  en'vironmen'tally  acceptable.  They* are 
now  building  a 1,400-cile  pipeline  from  Powder  Biver  Wyoming  to  the 
Mississippi  liver,  which  will  save  Mid~South  utilities  a total  of 
$14  billion  over  the  30-year  contract. 


SEVIBONKENTAL  ASPBOTS 


Joseph  H.  Oxley  of  Battelle  Kemorial  Institute,  discussing  the  non- 
electric uses  for  coal,sees  little  promise  for  utilization  in  the  food 
industries.  The  pollution  controls  required  are  just  too  expensive. 
Pre-cleaning  tae  coal  and  using  AF3C  help,  but  coal  must  be  used  with 
discretion.  Flue  gases  contain  SOx,  NOx  and  hydrocarbons:  the  fly  ash 
contains  many  elements  which  may  be  harmful.  It  will  be  10  or  20  years 
before  the  new  technologies  pro  Ide  clean  power  from  coal. 

R.  Sextro  of  the  Sierra  Club  said  the  main  en'Vironnental  effects  of 
using  coal  cone  from  (1)  mining,  whether  surface  or  underground: 

(2)  transport  — there  are  many  rail  accidents  haulln;^  coal:  (3)  plants 
to  generate  electricity,  which  emit  air  pollution  of  SOx,  NOx,  particu- 
lates, polycyclics  and  trace  elenents,  and  also  cause  thermal  pollution 
by  discharging  heated  water; (4)  carbon  dioxide  released  from  coal 
coebustion,  which  may  catxse  climatic  effects  (the  greenhouse  effect) : 

(5)  the  Water  used;  and  (6)  occupational  hazards  to  workers. 

Dwight  Carey,  also  from  the  Sierra  Club,  said  coal  mining  disrupts 
the  region,  pollutes  the  water,  disturbs  wil^ife  and  vegetation. 
Liquefying  or  gasifying  coal  consumes  water  and  contributes  to  air 
pollution.  Coal-buming  plants  emit  air  pollutants,  and  have  to  dispose 
of  a tremendous  amount  of  solid  and  liquid  wastes.  California  cannot 
rely  on  coal  in  a big  way;  coal  is  not  a panacea;  it  cannot  be  both 
clean  and  cheap. 


Mike  Eaton  'if  the  Sierra  Club  staff,  voiced  his  concern  about  the 
regulatory  process.  The  public  is  turning  to  coal,  but  people  are 
worried  about  pollution.  They  know  a clean  plume  may  still  include 
many  invisible  pollutants.  The  problem  is  one  of  public  acceptance  of 
coal.  Decisions  should  be  made  with  public  participation;  the  State 
and  the  Energy  Commission  should  pro'vide  funds  for  consumer  groups 
to  participate  in  hearings. 


14 


SHVIBOBKENTAL  ASPSCIS AIR  P0LLUTIOH 

Dr»  Tom  Austin  of  AH3  said  that  Calif orcla  Kill  require  plants  to 
use  Best  Available  Control  Technologj  (3ACT)  even  though  it  is  not 
needed  to  meet  Federal  limits.  (The  Federal  rules  specify  the  amount 
of  pollutants  emitted  and  the  resultant  air  quality*,  not  the  methods 
used  to  achieve  compliance.)  Or.  Austin  described  a Japanese  ISOGO 
pollution  control  system  which  has  an  electrostatic  precipitator  and 
a vet  scrubber.  If  ammonia  injection  is  added  to  reduce* HOz,  the 
combined  system  would  produce  gases  from  coal  cleaner  than  those  from 
burning  oil  with  0.25.^  sulfur.  He  showed  these  figures,  in  Ibs/milllon 
BTH  heat  input: 

HOx  SOz  Particulates 

SPA  limits  for  oil 0.3  0.8  0.1 

“ " " coal  0.7  1.2  0.1 

ISOGO»  on  coal  0.34  0.1  0.035 

Alamltos  # 5.  oil 0.17  0.26  0.049  (with  0.25)5  S oil) 

Scattergood,  gas  0.034  0.0008  0.0025 

ISOGO  With  ammonia  (?)  0.034  0.1  0.035 

ARB  ideas  for  California  0.1  0.05  0.01 

Discussion  s^oK.'d  that  ISOGO  has  been  tiled  for  a year  on  a 0.*4.^fi 
unit,  burning  Japan^^e  coal.  The  ammonia  injection  system  has  been  used 
only  on  oilfrbuming  plants,  not  for  coal.  Uhen  questioned  if  scaling  up 
to  an  800  or  1,500  MW  plant,  using  different  coal  and  designed  for  30 
year  life,  might  be  a problem,  Br.  Austin  said  no. 

Utilities  must  install  BACT  at  the  time  they  apply  for  a pozmit  to 

construct,  whic..  is  several  years  after  the  plant  is  designed  and  approved. 

If  ISOGO  with  ammonia  is  BACT,  it  will  be  required.  If  a utility  is  ^ade 
to  install  ammonia  technol'ogy  to  achieve  95^  KOz  reduction,  and  it  does 
not  woric,  what  then?  he  was  asked,  "if  it  gets  92^  reduction,  we 
probably  wouldn't  shut  down  the  plant." 

Dr.  Austin  said  that  both  the  State  and  the  ARB  would  accept 
pollution  trade-offs  between  air  basins,  if  the  net  result  was  lower 
pollution.  This  brought  objections  from  desert  residents,  who  pointed 
out  that  clean  air  is  one  of  their  greatest  assets. 

Sulfur  diozi de  control  was  discussed  by  Prank  Princiotta  of  RPA. 

It  will  be  necessary  to  use  PGD  (flue  gas  desulfurizer)  to  reduce  the 
SOz  from  coal  to  acceptable  lizaits.  There  are  29  units  in  operation  nu«f 
and  51  more  are  on  order.  The  first  ones  in  1972  had  only  30)5  availa- 
bility (time  available/time  wanted)  but  in  the  past  six  months,  this 
figure  ]^s  risen  up  60  - 80^.  A scrubber  instsdled  today  shoid.d,  after 
a six-months  break-in  period,  have  90)5  availability.  But  there  are  other 
problem.,  with  scrubbers:  stack  lining  failure,  corrosion,  scaling,  etc. 

A large  scrubber  in  mid-1977  cost  $ 70AW;  today  Jt  is  «80  - $100?KW. 

Small  units  cost  more  per  KW. 


EfVlHOBISIiTAL  ASBSCTS  - AI2  POLLUTION  (Continued) 

Kitrog^  0^des«  according  to  Donald  Teixelra  of  the  Slectzlc  Power 
Besearch  I ns  minute,  can  be  reduced  by  using  less  air  during  combustion. 
Ihls  technique  is  being  tested  in  a 0.4  Jiii  facility,  and  may  be 
commercial  in  the  mid-1980*s  at  a cost  of  $ 3 to  $10AW. 

Or,  according  to  limited  Japanese  data  obtained  on  0.1  IfW  units, 
ammonia  can  be  injected  after  combustion.  This  process  has  to  be 
scaled  up  before  application  to  full  sized  plants.  Possible  problems 
KTlth  ammonia  include  deposition,  plug-up,  lealcage,  etc.  The  cost  of 
ammonia  trea«mient  could  be  J 10  to  3 80/1O;  maybe  $30  is  a reasonable 
average,  but  we  just  don't  ibiow. 

Particulates  can  be  controlled  in  two  ways,  acc'>rding  to  Dr.  David 
Hinzer  of  Meteorology  Besearch.  One  method  is  the  electrostatic 
precipitator,  which  is  quite  sensitive  to  the  type  of  coal  used  because 
changes  in  coal  chemistry  affect  the  resistivity!  Precipitators  must 
be  designed  for  the  specific  coal  burned. 

Another  way  which  has  not  yet  been  used  in  the  electrj.c  generating 
industry,  is  with  fabric  filters  or  "baghouse".  The  largest  one  tiled 
in  a power  plant  to  date  had  600  bags.  But  a SOO-Mlf  plant  will  need 
10,000  bags) 

Particulates  are  any  solid  particles,  of  whatever  size,  shape  or 
composition.  Someone  asked  how  to  remove  the  sub-micron  particles 
which  may  be  rcinogenio,  mutagenic,  or  polycyclic  hydrocarbons  — 
not  organo-metalli cs . The  answer  was,  scrubbers  will  take  out  some  of 

these  particles,  but  we  do  not  know  how  much. 

The  cost  of  particulate  control  is  important.  Peter  Cukor  of 
Teknetron  said  that  in  California,  utilities  must  meet  the  federal 
BSPS  - new  source  pollution  standards;  plus  the  states* s new  source 
review  requiring  3ACT;  anc  the  local  air  pollution  district's  weight 
rules.  Por  an  800-HW  plant  burning  coal  id. th  10:^  ash,  this  would 
require  a reduction  in  particulates  of  99.93fb  The  largest  equipment 
capable  of  achieving  this  today,  is  for  a 200-MW  plant.  So  the  cost  of 
meeting  this  particulate  reduction  is  unkown.  However,  an  existing 
800-KW  plant  burning  10^  ash  coal  and  getting  99.66;i  reduction  in 
particulates, spends  ^ 47.25A'«^  achieve  this  level  of  reduction, 

VATSR 


Ron  Robie  of  the  State  Department  of  Water  Resources  said  that  any 
thermal  electric  generating  plimt  needs  about  15,000  acre/feet/year  of 
fresh  Water  for  a 1,000  IVJ  plant,  and  more  if  the  waoer  is  highly  saline. 
DWR  Wants  to  use  urban  and  agricultural  wastewater  for  power  plant  cool- 
ing wherever  possible.  Bach  plant  is  considered  on  its  own  merits,  but 
the  use  of  inland  water  for  power  plants  is  very  low  on  the  priority 
list.  There  is  enough  vastewater  in  Imperial  Valley,  where  DWR  plans  to 
build  a 1,000-MW  coal -fired  plant,  but  its  use  for  power  plant  cooling 
would  affect  the  salinity  of  the  Salton  Sea.  The  Eastern  California 
Desert  (Cadiz,  Barstow,  etc.)  has  enough  ground  and  wastewater  for  power 
plants,  but  it  may  have  to  be  mined.  A tJ.S.  Geological  Su^^ey  of  ground- 
water  in  this  region  will  be  published  soon. 


REPRODUCffilLriT  OF  THfi 
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COAL  trsE 

An  Oveiy. ev  of  the  various  uses  of  coal  was  given  by  Bllllaa 
Hathaway  of  Fluor,  under  the  title  of  “Icporting  Coal -Senerated  iinergy." 

Ke  must  have  enough  energy  to  sustain  our  economy , and  we  must  substitute 
coal  for  oil  and  gas.  There  are  many  things  we  can  do  with  coal: 

(1)  bum  directly,  iiith  pollution  controls,  to  generate  electricity 

(2)  gasify  and  burn  the  gas  in  power  plants 

(3)  gasify  in  situ  (done  in  Russia,  not  here) 

(4)  bum  with  AF3C  (atmospheric  .'luidized  bed  combustion) 

(5)  MagnetoHydroDynamics,*MHD 

(6)  use  In  fuel  cell 

(7)  make  high-BTU  gas  for  homes  raid  industries 

(8)  make  medium-3TU  gas 

(9)  make  synthetic  hydrocarbons  such  as  methanol 

(10)  convert  to  liquid  fudLs 

Except  for  direct  firing  of  coal  in  generating  plants,  all  these 
uses  for  coal  are  still  in  the  research  and  development  stage.  However, 
there  are  some  pilot  plant  units  now  under  constmction. 

APBC  (Fluid! _ed)  was  described  by  r!lke  Pone  of  Pone,  Evans  & 
Robbins.  AF3C  uses  granular  coal  held  in'  suspension  in  air.  The  coail 
Is  crushed,  not  pulverized;  ash  is  caught  in  a cyclone  collector, 
followed  by  baghouse  or  electrostatic  precipitator.  Limestone  in  the 
furnace  bed  helps  keep  SOx  low^.  The  system  can  meet  present  EPA  limits 
of  1,2  lbs  SOx  per  million  3TU,  but  EPA  is  now  revising  these  limits, 
so  scrubbers  may  be  needed.  APBC.-  sounds  good,  but  it  is  not  yet  a 
proven  technology.  There  are  12  feasibility  studies  underway  for 
industry  at  this  time. 

Coal  Gasification:  A hir.h-3T0  synthetic  gas  comparable  to  natural  gas 
can  be  produced,  says  Joe  Sen  of  Western  Gasification  Inc.  The  Lurgi 
process  convert  coal  + oxygen  + excess  steam,  at  400-450  psi  pressure, 
to  a synthetic  nacural  gas  (SI;G).  This  crude  gas  is  treated  to  remove 
CO,  then  methanated  catalytically  to  CH4  (methane),  '’’he  process  has  been 
demonstrated  in  pilot  plant  , but  not  commercial  size.  But  Lurgi  is  now 
willing  to  guarantee  the  process,  which  has  been  used  for  various  things 
since  the  1930's. 

WESCO  located  coal  in  New  Mexico,  has  the  water  allocation  (not 
from  the  Navajo  nation,  but  from  the  state* s industrial  development) 
and  has  many  nf  the  permits  required.  This  project  to  produce  250 
mill 1 on  cubic  feet  of  gas  a day,  needs  only  two  things:  approval  by  the 
Navajo  nation  (and  WESCO  is  looking  for  coal,  off  the  reservation) , and 
financing.  The  project,  estimated  at  $ 457  million  in  1973,  will  cost 
0 1.4  billion  today. 

Cocxl  Gasification;  Mediim-3TU  gas  produced  by  a Texaco  process,  was 
descilbel  by  company ' s ^/arren  Schlinger.  This  gas  can  be  desulfurized 

for  fuel  for  gas  turbines.  The  technology  has  been  used  by  some  70 
companies  over  the  past  25  years  to  make  ammozda  and  other  chemicals. 

Texaco  has  plants  handling  15  to  20  tons  of  coal  a daiy;  there  is  one  in 
Germany  handling  150  tons  a day.  Edison  will  use  this  process  to  make 
gas  from  1,000  tons  a day  for  the  gas  turbines  at  its  90-MW  combined 
cycle  facility  near  Barstow. 
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COAL  CSS  (Continued) 


Coal  Gas  ^ Industry,  said  Lowe^  t-a.ller  of  the  Department  of 
Energy,  was  common  in  the  early  1900 *s  but  was  supplanted  by  cheap 
natural  gas.  Today,  gas  can  be  made  from  coal  in  a single-stage 
gasifier  which  is  simple  and  cheap;  but  the  gas  has  tars  and  other 
constituents  which  are  envlronment^ly  bad.  A two-stage  gasifier 
removes  the  objectionable  oils  and  tars,  and  produces  cleaner  gas. 
Unfortunately,  the  two-stage  system  has  not  been  tried  on  IT’.S.  coals; 
i t cannot  handle  colcinG  coals  or  “fines" ; and  it  has  operating  problems. 
Industry  is  nrt  really  interested  in  these  coal  gasifiers,  because  of 
environmental  problems  and  the  cost. 

COAL  LIQUEPACTIOH 

Bob  Hamilton  of  the  Department  of  Energy  gave  an  overview  of  the 
various  type  of  coal  liquefaction  processes.  Coal  can  be  refined  to  a 
low-sulfur,  low-ash  solid  fuel  for  boilers;  or  made  into  synthetic  crude 
oU;or  further  treated  to  become  naphtha  or  fuel  oil.  The  high  cost  and 
uncertain  future  of  synthetic  fuels  discourage  industry  from  investing 
the  money  necessary  to  develop  the  techniques.  DCS  is  funding  pilot 
plants,  as  well  as  working  on* research  and  development. 

SRC  (So?. vent  Refined  Coal.)  xfas  described  by  George  Chemoweth  of  Gulf 
Kineral  Resources  Co.  In  the  SHC-l  process,  coal  Is  mixed "ivitS" 
distilled  solvent  aud  hydrogen,  is  reacted,  filtered  and  may  be  gasified 
or  Vacuum  flasl  'id  and  solidified,  to  produce  a low-sulfur  low-ash  coal 
for  boilers.  The  S3C-II  process  uses  twice  as  much  hydrogen,  but  its 
end  product  is  distillate  fuel  oil,  plus  some  propane  and  gas.  Gulf 
has  a 1 ton/day  plant,  and  operates  a 50  ton/day  pilot  plant  for  the 
Government. 

H-Coal  (discussed  by  T^lllam  Voss  of  Ashland  Synthetic  Fuels)  uses 
direct  catalytic  hydrogenation  at  S50<^  and  3,000  psi  pressure  to  produce 
reformate,  distillate,  butare  and  propane.  A pilot  plant  for  600* tons/ 
day  is  under  construction.  Jointly* funded  by  D?B,  E?^ , Kentucky,  and  the 
oil  industry.  Start-up  is  expected  in  the  summer  of  1979. 

Exxon’s  “Donor  Sol  vent"  process  vras  explained  by  Larry  Swabb  of  that 
company.  Coal  is  crushed,  dried,  slurried  with  a donor  solvent  and 
hydrogen,  and  then  reacted.  This  produces  naphtha,  fuel  oil,  a little 
propane,  with  sulfur  and  ammonia  as  by-products.  Construction  is 
starting  on  a 250  ton/day  pilot  plant. 

Methanol  bums  clean,  with  little  SOx  or  BOx,  no  ash,  and  is 
biodegradable.  Don  Miller  of  Vulcan  said  methanol  can  be  made  from  coal 
or  lignite,  and  suggested  conversion  to  methanol  at  the  coal  mine  in 
other  states,  then  shipping  the  clean  fuel  to  California.  A 5,000  ton/day 
facility  could  produce  15,000  barrels  of  methanol;  but  there  is  only  one 
commercial  plani.  now,  and  that  is  in  South  Africa. 

Mote:  The  coal  liquefaction  processes  all  get  1 to  3 barrels  of  oil 

per  ton  of  coal,  at  a cost  (in  197o  dollars)  of  ^ 3 or  per  million 
BTU.  It  will  be  quite  a while  before  synthetic  oil  from  coal  replaces 
much  of  our  present  imports  of  some  8 million  barrels  a day  I 
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UTILITIES 

Southern  California  Edison* s vice-president  Jack  Mocre  reported  that 
Edison  need  5 to  6, COO  MS  additional  generating  capacitj'  by  1995. 

He  compared  the  cost  of  genemtion: 

Nuclear 

Coal*  cleaned 7.0 

Coal  Gas,  in  combined  cycle 9.0 

Geothermal  10.0 

Edison  hopes  to  have  a coal -fired  power  plant  in  the  eastern 
California  desert  by  1987-9,  but  the  pollution  control  systems  required 
have  not  yet  beai  demonstrated.  SOB  is  undertaldLng  two  projects  on 
clean  burning  of  coal  at  its  Sairstow  facility.  An  8l-!-rrf  unit  will 
demonstrate  clean  direct-firing  using  baghouse  and  scrubbers  and  perhaps 
ammonia  injection.  The  other  project  will  gasify  1,000  tons  of  coal 
a day  and  use  the  gas  In  a 90-MU  combined  cycle  plant. 

Southern  California  ~dison* s Larry  Paoay  described  in  more  detail 
the  “clean  fuels"  program.  They  will  experiment  with  the  8l-irVJ  unit 
to  get  experience  with  baghouse  operations,  scrubbers  to  reduce  SOx, 

disposal  of  solid  waste  — fly  ash,  bottom  ash  and  scrubber  sludge  

and  some  means  of  l<Cr  control.  The  various  components  have  never  been 
used  together,  so  i-  w*!!!  be  a leaining  process;  but  it  is  hoped  that 
they  will  meet  pollution  limits.  It  will  take  about  4 years' to 
demonstrate  this  new  technology.  Data  from  the  8l-irJ  unit  will  be  used 
in  the  design  of  the  1,500-Mi«  coal -fired  plant  planned  for  Cadiz,  Sice 
or  Vidal  in  the  eastern  desert. 

Pacific  Gas  & Electric*  s K.  Paines  said  his  company  plans  two  coal- 
fired  plants.  They  are  also  working  on  conservation',  coal  gasification, 
geothermal,  use  of  wood  waste,  and  solar  vjater  heating.  It  takes  at 
least  8 years  to  build  a coal-fired  plant.  The  necessary  cleaning  devices 
may  become  available  during  those  years,  but  they  are  not  here  yet. 

Converting  from  Oil  or  Gas  to  Coal  Involves  many  factors,  according 
to  J.  P.au  of  Ultra  System  '“inc.  is  suitable  coal  available,  and  will 
it  impair  reliability  or  service?  Things  that  must  be  considered 
include  the  size  of  the  plant;  its  utilization  — whether  baseload  or 
peaking;  the  remaining  useful  life;  the  region  and  the  environmental 
controls  required;  whether  it  is  better  to  Just  build  a new  unit,  rather 
than  to  convert;  the  type  of  fuel  now  used;  and  the  company's  ability  to 
raise  the  necessary  capital  for  conversion. 

Life-Cycle  Costs  of  using  coal  in  California  were  treated  by 
Charles  Mann  of  Snergy  & Environmental  Analysis  Inc.  For  baseload 
plants,  nuclear  is  somewhat  cheaper  than  coal  (Mr.  Mann  did  not  give  any 
information  on  the  pollution  controls  included).  For  industrial  applica- 
tions, none  of  the  clean  options  for  using  coal fluidized  bed 

combustion,  coal  gas,  coal/oil  slurry,  etc.  - — is  yet  comparable  to  oil 
or  gas  in  cost.  Moreover,  coal  is  900  to  1,250  m?les  away  from 
California  and  the  transport  must  be  added  to  the  oost.  New  coal -fired 
boilers  with  the  pollution  controls  required  in  California,  are  not  an 
attractive  investment. 
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UTILITIiilS  (Continued) 


Ad.1u5taent  Clauses  were  explained  fey  Lowell  Rush  of  Ernst  & 
Ernst.  The  present  fuel  adjustment  clause  was  designed  to  meet  the 
increases  in  gas  and  oil  prices » and  is  not  the  feest  for  coal.  Three 
things  are  needed: 

(1)  The  fuel  adjustment  clause  should  fee  rewritten,  tailored 
specifically  to  coal  use. 

(2)  Utilities  must  set  up  good  practice  and  documentation.  They 
must  plan  for  feoth  long  and  short  term;  select  vendors  carefully; 
write  good  contracts;  and  monitor  feoth  quality  and  quantity. 
Transport  is  extremely  important  because  it  is  an  unusually  high 
percentage  of  the  cost  of* coal. 

(3)  The  Pufelic  Utilities  Commission  should  set  up  a system  of  monthly 
review,  and  should  allow  rate  adjustments  to  go  into  effect,  sufejecc 
to  refund  later.  This  procedure  gives  the  utilities  fast  relief, 
but  protects  the  ratepayer  against  mi stakes. 

PIHAUOIKG 

Financing  Oani tal  Reoulreaents  xfas  discussed  fey  the  Bank  of 
America' s 3d>fard  Yi  ckers . The  cost  of  new  ventures  such  as  a coal 
gasification  plant  Is  so  huge,  and  the  risks  are  so  great,  that  financing 
is  a big  problem.  Commercial  banks  can  lend  to  utilities  on  the 
company* s balance  sheet,  and  i/ith  the  knowledge  that  the  ratepayers 
will  buy  the  power.  But  banks  cannot  lend  on  a new  long-term  project 
which  may  (or  may  not)  work  out,  for  vrhlch  there  is  not  an  assured 
market,  and  wiiich  will  not  fee  able  to  pay  back  for  some  10  or  15  years. 

It  nay  take  a consortium  or  Joint  effort  of  several  companies,  to 
finance  these  projects.  Loans  wi.!!  fee  made  against  the  project  instead 
of  to  the  company.  The  industry  concerned  should  put  up  25  to  30J«  of 
the  money  needed,  and  get  the  rest  from  insurance  compares  or  pension 
funds,  perhaps  with  some  of  the  loans  guaranteed  fey  the  Government. 

COAL  POLICY  PROJECT  R’^RODUCroiUTY  OP  TH® 

•)tugin^aTj  page  is  poor 

At  an  extra  evening  session,  Larry  Moss  of  the  Sierra  Club  and 
Jerry  Decker  of  Dow  Chemical  gave  a Joint  presentation  on  the  Kational 
Coal  Policy  Project.  This  v:as  a mutual  undertaking  fey  industry  and 
environmental  groups  to  study  problems  of  coal  use,  with  cooperation 
rather  than  u adversary  relationship. 

The  method  follovred  may  fee  more  important  than  the  actual  report. 

All  pertinent  facts  vrere  shared;  motives  were  not  Impugned;  a distinction 
was  made  feetvreen  facts  and  value  Judgments;  there  were  no  sharp  tricks; 
they  aimed  at  a consensus  instead  of  a majority  opinion.  Government 
personnel  were  observers  or  served  as  resource  people,  but  the  w’ork 
v:as  done  by  individuals  from  industry  and  environmental  associations. 

They  agreed  on  several  things;  that  coal  can  be  mined  without 
unacceptable  long-term  environmental  damage  in  many  areas  of  the  U.S, 

Acid  mine  drainage  was  termed  "perhaps  worse  than  nuclear  waste"  because 
it  cannot  Just  be  isolated:  it  must  be  constantly  treated.  On  air 
pollution,  they  could  not  agree.  Industry  felt  that  if  air  quality 
standards  were  met,  BACT  should  not  be  required;  that  it  would  be  Jnst 
an  unnecessary  expense.  Environmentalists  felt  BACT  should  be  used 
everywhere,  to  preclude  the  chance  of  a problem  later. 

The  report  may  be  obtained  from  Center  for  Strategic  & Inteirational 
Studies,  Georgetown!  U,  Washington 
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The  California  Energy  Corrjnission  and  the  U3  Department 
of  Energy  deserve  praise  for  sponsoring  the  conference  on 
Coal  Use  for  California.  As  far  as  we  i.nov;,  this  was  the 
first  state  vfide  effort  to  come  to  grips  with  a state  coal 
policy.  Given  the  recent  debate  over  energy  policy,  parti- 
cularly the  availability  of  coal  pxants  as  alternatives  to  the 
Sundesert  nuclear  plant,  the  conference  v;as  very  timely. 

While  the  conference  did  serve  to  stimulate  debate,  it  un- 
fortunately was  somewhat  less  than  effective  in  identifying 
the  major  ^ssces  associated  with  increased  coal  utilization. 

From  cur  perspective,  the  conference  would  have  to  be 
termed  disappointing.  The  most  glaring  weakness  vras  the 
tacit  agreement  among  tne  conference  organizers  that  increased 
coal  use  for  California  is  an  option  that  the  state  should 
pursue.  This  underlying  theme  v;as  very  evident  by  the  compo- 
sition and  content  of  the  panels  and  the  paruxcipants . In 
fact,  there  was  not  one  panel  participant  that  spoke  in  favor 
of  net  using  more  coal  for  the  state.  Certainlj  che  option 
to  forego  coal  is  one  that  should  be  considered. 

The  conference  lacked  representation  from  groups  that 
will  play  a major  role  in  determining  the  extent  cf  coal  use 
for  Callfcrnia.  For  example,  the  conference  would  have  been 
more  vjiaeful  if  it  included  representatives  froM  the  Depart- 
ment or  Interior,  the  Forest  Service,  Native  ricans,  or- 
ganized labor,  and  farmers.  These  agencies  and  constituencies 
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clearly  could  effect  any  plans  for  increased  coal  use:  Forest 

Service  RARE  II  auvi  3LM  wilderness  reviews  could  effectively 
prcer-pt  certain  coal  developceat  by  restricting  right-of-ways 
Interior  could  llciit  coal  supply  options  through  its  capacity 
to  issue  coal  leases;  Interior *s  control  over  water  alloca- 
rfcn  could  s'  ile  developoent ; and  Mative  Aaiericans  could 
exercise  clalsis  cn  water.  Unit  transsiissicn  corridors,  and 
Institute  air  quality  and  land  use  constraints  which  could 
preclude  certain  developments. 


AIR  yJALITY  ISSUES 


A-ausuer  of  speakers  at  the  conference  properly  pointed 
out  that  air  quality  related  issues  will  likely  be  one  of  the 
key  lisiiting  factors  in  using  laore  coal.  Vc  agree,  and  the 
CoQCiisslons  proceedings  in  AB  1852  and  the  ?G&£  Combined  Cycle 
plant  highlight  the  important  role  air  ciality  regulations  will 
play  in  siting  new  coal  plants. 

Some  of  the  key  air  Issues  will  be: 

Prevention  of  Significant  Deterioration  of  .Air  Quality  (PSD) 

^e  PSD  provisions  in  tne  Clean  Air  Act  were  r ■:  controver- 
sial that  ir  1^75  they  were  the  target  of  a Senate  filibuster 
which  killed  the  Amendments  to  the  Clean  Air  Act  on  the  last 
day  of  the  legislative  session.  In  1977,  however,  the  cver- 
wheliting  serrtinent  in  favor  of  PSD  prevailed,  hence.  Part  C 
to  Title  I of  the  Clean  Air  Act. 


Congress 
ioratic.i  to,  = 
1)  preserve, 
national  and  r 


adopted  a policy  to  prevent  significant  deter- 
:r.ong  other  things: 

protect,  and  enhance  the  air  quality  of  special 
“egicnal  scenic,  recreaticnal , and  historic  re- 


sources. 


2)  insure  that  existing  areas  of  good  elr  quality  are  net 
sacrificed  for  economic  grov'th. 


3)  reduce  ccicret 
U)  assure  that  i 
desire  of  a state 
Congress  mar'.dated 
sures,  such  as  n*. 
nati  -r.al  guil.  L 


iticn  among  states  for  new  industry, 
nterstate  pclluticn  does  net  jeopardise 
to  .T.alritain  excellent  air  quality  levt- 
strict  prccectlon' of  naticnal  scenic  t 
ticr.ul  parks  and  wilderness  areas,  as  a 
ir:ittc  disc:*xtio;i  ;;iven  tc  the  stat 


the 


rea- 
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goal.  0gjsiNAl* 


ttltii  respect  to  the  aational 


Ail  iiatlunai  parks  and  Milderness  areas  were  classified 
as  "Class  I**  which  allows  very  little  increxeatal  pollution 
above  the  baseline  pollution  levels.  The  Class  I designation 
is  not  subject  to  reclassification  by  the  state. 

Other  scenic  areas  such  as  national  B»nunents»  national 
recreation  areas,  and  priadtive  areas  are  given  protection 
against  air  quality  degradation,  but  allowable  pollution  in- 
cz^asel  are  greater  and  the  states  are  given  icore  discretion 
in  classifying  these  lands,  niese  lands  are  classified  as 
Class  II  and  the  state  may  redesignate  then  up  to  Class  I 
but  it  is  prohibited  from  redesignating  then  to  Class  III. 

All  l^nds  that  are  not  mentioned  explicitly  in  the  Act 
can  be  redesignated  to  Class  III.  Class  HI  allows  pollution 
concentrations  up  to  approximately  50-percent  of  the  National 
Ambient  Air  Quality  Standards  (NAAQS).  A redesignation  to 
Class  III  can  occur  if  it  is  approved  by  the  Governor  cf  the 
Scace,  if  the  people  in  the  area  to  be  redesignated  are  in  fa- 
vor of  it,  and  if  it  will  not  cause  or  contribute  to  violations 
of  ?30  increments  or  ambient  standards  in  neighboring  areas. 

According  to  the  Air  Resources  Board  and  the  SPA,  all 
areas  of  California  except  for  Lcs  Angeles  and  Xem  counties 
are  meeting  the  MA.AQ3  for  sulphur  dioxide— they  have  "attain- 
ment" status.  Therefore,  almost  all  sites  for  coal  plants 
v:itriih  the  state  will  have  to  pay  particular  attention  to  tSD. 
This  sr.culd  pose  nc  unreasonable  siting  difficulties.  Joint 
E;=\-;LA  ctr.cIutlvcLy  rave  shov:n  that  the  siting  cf 

icai  w.ar.ts  w.uii  rut  be  significantly  effected  by  PSD  ac  long 
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as  utilities  and  regulatory  agencies  avoided  areas  where  there 
would  te  plume  intrusion  on  high  terrain,  the  facility  uses 
best  available  control  technologies,  and  that  care  was  raken 
in  avoiding  Class  I areas.  Tno  House  Incerscate  and  Foreign 
Cocmerce  Cosssittee  concluded  that  up  to  6,000  Kegawatts  of  coal 
capacity  could  be  acccs^ated  in  a Class  II  area. 

The  impacts  of  PSD  on  the  siting  of  out  of  state  plants 
should  also  pose  few  problems  as  long  as  care  Is  taken  to 
avoid  hl^  tex^aln  and  Class  I ax'eas.  Friends  of  the  Earth 
would  like  *2  discourage  the  use  of  out  of  state  plants  to 
avoid  the  ccn:»  intations  which  have  characterized  the  attesg>ts 
of  Califcrnla  utilities  to  go  out  of  state  in  the  past.  Further- 
more, we  would  be  strongly  opposed  to  any  sites  that  require  a 
variance  frcs  the  Class  I increments  under  section  165  (D)  of 
the  Clean  .-.Ir  Act. 

Friends  of  the  Earth  is  a strong  supporter  of  the  PSD  pol- 
icy . Furthermore,  we  think  that  areas  of  scenic  io^ortance 
within  California  such  as  national  recreation  areas,  national 
mcnucents,  5LM  promitive  areas,  national  and  state  wild  and 
scenic  rivers,  national  seashores,  and  state  parks  should  be 
reclassified  as  Class  X to  protect  them  against  air  quality 
degradation. 

The  most  sensible  sci*£tegy  for  siting  ccal  plants  in  at- 
tainment arees  (ether  than  not  doing  it  at  all)  is  to  insure 
that  they  use  ctntrcl  techneiogies  which  will  result  in  the 
. lowest  possible  emission  rates.  This  will  have  many  benefits — 
protection  of  public  health,  reducing  visibility  impacts, 
minimising  losses  in  agricultural  productivity,  and  from  a 
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siting  standpoint,  it  »1I1  assure  that  the  smallest  possible 
slice  of  the  VSO  incroQcnt  Is  used,  thereby  laalntairiing  the 
greatest  opportunity  for  fi  *re  Industrial  development  In  the 
same  3irea. 

The  present  PSD  policy  only  applies  to  sulphur  dioxide 
and  particulates.  By  1979 » EPA  could  promulgate  PSD  regula- 
tions controlling  hydrocarbons,  carbon  monoxide,  oxidants, 
and.  nitrogen  oxides.  To  reduce  possible  conflicts  with  fu- 
tui'e  regulatory  controls,  we  feel  It  %iould  be  prudent  that 
the  state  take  measures  to  reduce  the  above  pollutants  to 
the  greatest  degree  possible  from  any  new  coal  plants  in-state 
YislhllltY  Protection 

The  Visibility  Protection  provisions  of  the  Clean  Air 
Act  add  another  layer  of  protection  against  air  quality  de- 
gradation for  areas  of  national  scenic  importance.  Congress 
establishes  as  a national  goal,  "the  prevention  of  any  future, 
ar.l  the  remedying  of  any  existing,  impairment  of  visibility" 
in  national  parks  and  wilderness  areas.  (ft2  CSC  §7479) 

The  Federal  Land  Manager  of  a Class  I area  (the  Secretary 
cf  Interior  for  national  park  units,  and  the  Secretary  of 
Agriculture  for  Class  I areas  on  National  Forest  lands,  respec 
tively)  has  an  affirmative  responsibility  to  assure  that  visi- 
bility impairment  is  avoided. 

In  carrying  out  that  responsibility,  the  Federal  Land 
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nager  must  evaluate  the  impacts  of  any  new  major  polluting 
cility  v;hich  cculd  adversely  effect  the  visibility  of  a Clas 


I area.  If  he  decides  chat  the  nev  facllicv  would  cause  an 
uaacce^caMe  Itapalrtcert  of  visibility,  the  proposed  nev  source 
could  be  prevented  from  obtalnlns  the  peritlts  required  to 
build  the  project.  In  case  of  doubt,  the  Federal  Land  tfanager 
is  supposed  to  protect  visibility.  In  addition  to  preventing 
nev  iopairaient  of  visibility,  the  Federal  Land  Kanager,  in 
conjunction  vith  EPA  atid  the  states,  is  required  to  take  steps  • 
towards  icproving  any  existing  visibility  problens  of  Class  I 
areas. 

The  first  step  in  iuqtleEienting  the  visibility  protection 
progran  was  tr..*  Identification  of  those  Class  I areas  where 
visibility  is  an  l^ortant  - value . The  Oepartment  of  Interior 
has  initially  determined  that  155  out  of  158  Class  I areas 
(29»3o2,311  acres  in  38  states)  qualify.  Thus*,  unless  changed 
the  155  designated  Class  I areas  will  be  subject  to  the  pre- 
visions under  section  I69A.  3y  August  1973,  EPA  in  consulta- 
tion with  the  Departraent  of  Interior,  aiust  make  a final  deter- 
mination on  which  areas  have  visibility  as  an  important  value. 

By  August  1979  £?A  must  promulgate  regulations  which  will 
assure  that  reasonable  progress  will  be  made  in  meeting  visibil- 
ity goals.  All  states  which  contain  mandatory  Class  I a'-eas, 
states  with  existing  polluting  sources,  and  states  that  mj.ght 


contain  sources  -which  contribute  tc  visibility  impaiment,  *wlll 
adopt  strategies  in  their  SIP’s  by  Jtey  19S0,  in  compliance 

f 

with  SPA  regulations. 


At  a minimum,  the  SIPs  will 


have  to  stipulate  that : 


1)  All  major  polluting  sources  in  existence  less  than  15  years 
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sfhish  contribute  to  visibility  lopairment  of  Class  I*areas 
%'ill  have  to  install  the  "best  available  retrofit  technology" 
to  reduce  these  eitissicns  tfhich  cause  visibility  problems. 

The  equipment  uill  have  to  be  installed  within  five  (5)  years 
after  the  31?  revisions  are  approved  by  £?A  (or  five  years 
€ifter  £?A  promulgates  its  own  SIP  revisions  for  the  state). 

The  states  will  be  responsible  for  determining  "best  available  . 
retrofit  technology"  taking  into  account  the  costs  of  compliance, 
the  energy  and  nonair  quality  environmental  iiqtacts  of  coi^li- 
ance,  any  exisiting  pollution  control  technology  in  use  at  the 
source,  and  the  degree  of  inuiroveiaent  in  visibility  which  may 
reasor^bly  be  anticipated  to  result  from  the  use  of  such  tech- 
nology. however,  will  make  the  determination  of  "best 

available  retrofit  technology"  for  fossil-fueled  power  plants 
with  a generating  capacity  exceeding  750  megawatts. 

2)  -A  long-term  (10-15  years)  strateg.*  for  repairing  visibil- 
ity damage  and  preventing  future  degradation  will  be  ixg>lemented. 
The  long-term  programs  will  likely  require  that  affected  states 
use  careful  Judgement  in  selecting  specific  technologies  and 
sites  fer  future  industrial  expansion  to  insure  that  visibil- 
ity goals  are  not  Jeopardized. 

ORIGINAL  ?ACE  IS  POOR 

There  will  be  some  areas  of  controversy  in  achieving  the 
go.ili  mandated  in  the  Visibility  Protection  section  of  the  Act. 
Per  example:  determining  "best  available  retrofit  technology", 

predicting  effects  on  visibility  from  new  sources  and  predicting 
Imprcveroencs  in  visibility  from  retrofitting;  determining 
whv-ther  Visibility  Protection  applies  to  vistas  outside  of 
Class  I areas;  evaliacing  long  r?.nge  transport  of  pollutants 
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th*r  jsuss  vlsloilicy  ia:?airr:snt ; liEitinc  Industrial  siting; 
and  la“ernlning  vlsitility  inpairxent  in  cccplex  terrain. 

As  ::ith  ?3D,  if  cars  is  taken,  the  visJtility  protscticn 
prcvisisns  of  the  Clean  Air  Act  should  not  pcse  inordinate 
sltizig  difficulties  if  neu  coal  platits  are  to  be  built. 
!!on-Attainnsnt 


The  siting  of  new  coal  plants  in  non-attainicent  areas, 
those  areas  that  exceed  federal  aisbient  air  quality  standards, 
is  probably  the  most  difficult  air  quality  issue  related  to 
increased  use  of  coal. in  California.  Many  of  the  iB»crtant 
cusstiins  and  problems  will  have  to  await  the  promulgation  cf 
federal  regulations  under  hO  C?R  51-18  and  the  state's  revised 
otate  Inclamentation  Plan  due  January  1979- 

For  the  sake  of  argument,  and  because  present  non-attain- 
ment rules  are  likely  to  remain  substantially  unchanged,  I will 
assuns  that  a new  coal  plant  will  have  to  meet  current  condi- 
tions under  the  non-attainment  regulatio:is. 

A nev:  roal  plant  in  a non-attainment  area  would  have  to 
receive  a new  source  permit  before  construction  could  begin. 
Before  receiving  a permit,  the  facility  must  meet  certain 
conditions.  The  applicant  must  demonstrate  that: 

1)  Heducticns  in  emissions  from  existing  sources  will  be 
great than  those  predicted  from  the  coal  plant.  Such  "emis- 
slor.  offsets",  or  tradeoffs  must  be  enforceable  and  they  must 
ce  cor.cieted  before  the  coal  plant  could  begin  operation. 

2)  The  proposed  tradeoffs  will  result  in  a "^net.  air  quality 
benefit”  in  the  effected  area. 
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i)  Jllve  70&1  pla.it  -Will  US9  control  equipment  which  will  re- 
sult in  the  "lowest  achievable  emission  rate"  for  all  pollu- 
tants in  the  area  which  exceeds  federal  ai^ient  standards. 

<t)  All  facilities  owned  or  operated  in  the  state  by  the  ap- 
plicant must  be  meeting,  or  be  on  an  explicit  coa^liance 
schedule  to  meet  all  standards  and  applicable  emission  limit- 
ations under  the  Clear.  Air  Act. 

Friends  of  the  Earth  supports  the  state  and  federal  non- 
attainment  policy.  We  are  concerned,  however,  that  the  trade- 
offs do  indeed  reduce  pollution  greater  than  that  put  out  by 
new  faclllcles.  The  de  facto  1. 2-1.0  ratio  used  by  ARB  and 
EPA  does  sive  a regulatory  agency  a 20-percent  margin  of  error, 
but  this  say  r.ct  be  a large  enough  ratio  to  assure  that  actual 
reductions  in  ambient  concentrations  occur  and  it  may  not  be 
sufficient  to  improve  the  serious  problems  in  the  Los  Angeles 
area.  KEPBODW^O^ 


The  requlre.T.en*;  for  "net  air  quality  benefit"  in  the 


effected  area  is  one  of  some  controversy.  It  is  particularly 
Important'  in  areas  which  have  violations  of  the  federal  oxl- 
standards  and  few  indigenous  sources  of  pollution.  These 
conditions,  .occur  in  many  parts  of  the  state  and  as  AB  1852 
showed,  are  particularly  important-  with  respect  to  siting  new 
ccai  plants  in  the  southern  California  desert  areas.  It  is 
daubtfui  that  legally  acceptable  tradeoffs  can  be  found  in 
the  desert  for  large  coal  plants  given  the  lack  of  local  air 
pollution  sources  since  no  net  air  quality  benefit  In  the  area 
could  be  demonstrated  and  sir.oe  incerregicnal  trades  are  likely 


440 


illegal. 

It  may  be  possible  in  the  future  to  use  interregional 
tradeoffs  ts  circucvent  the  problems  posed  by  the  non-attain> 
ment  policy,  neductions  in  oxidant  precursors  in  say  the  Los 
Angeles  area  could  effectively  reduce  oxidant  concentrations 
In  th«.-  desert.  Friends  of  the  Earth  is  not  opposed  to  inter- 
regional tradeoffs  if  it  can  be  demonstrated  tha't  reductions 
in  precursors  fron  producing  areas  would  decrease  oxidant 
concentrations  in  areas  proposed  for  new  coal  plants.  Such 
a determination  would  require  extensive  air  quality  monitor- 
ing and  a cu^'h  'setter  understanding  of  the  peculiar  atmospheric 
chemistry  inyolved  in  oxidant  formation  and  transportation. 

If  coal  plants  are  to  be  located  in  non-attainment  areas, 
the  Air  Heso'jrces  board  in  cotijunctlon  with  the  Energy  Cenunis- 
sion  should  concentrate  on  those  technologies  which  miniralze 
emissions  of  nitrogen  oxides  and  hydrocarbons,  the  primary 
constituents  of  photochemical  oxidants,  since  oxidant  trade- 
offs are  likely  to  be  the  most  Important  limiting  factor  in 
successful  siting. 

Friends  of  the  Earth  Is  very  concerned  about  potential 
changes  in  the  state  and  local  regulatory  role  proposed  by 
the  Commission  in  AB  1852.  For  example,  the  Commissicn  pro- 
posed that  ARB  be  prohibited  from  requring  stricter  air  qual- 
ity standards  than  those  imposed  by  EPA.  Similarly,  local 
air  pollution  agencies  would  be  reduced  to  paper  tigers  by 
limiting  their  permitting  authority.'  These  extraordinary 
measures  proposed  run  counter  to  the  spirit  and  intent,  of  the 
Clean  Air  Act— chat  state's,  have  "primary  responsibility*'  for 


441 


IiBpIeffieRCir*^  and  enforcing  clean  air  programs. 

The  Commission's  proposal  in  A3  1853  to  gl^a  the  utility 
industry  the  highest  priority  in  obtaining  air  pollution  trade- 
offs is  likely  to  encounter  heated  opposition  from  other  in- 
dustries. There  is  only  a limited  potential  for  obtaining 
offsets  at  reasonable  prices.  Industries  other  than  the  elec- 
tric utilities  drill  require  offsets.  For  example^  nev  petro- 
leum storage*  transfer »•  production*  and  refining  facilities 
drill  likely  require  some  tradeoffs.  It  Is  therefore  reasonable 
to  assume  that  Industries  other  than  the  utilities  trill  not  be 
at  a competitive  disadvantage  for  limited  offsets  tiitbout  a 
fight. 
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Coal  Surcl.v 


Friends  of  the-  Earth  iRaintains  a interest  in  where 

(if  anywhere)  coal  will  be  rained  and  how  It  will  be  delivered 
to  California  markets.  The  most  likely  candidates  are  located ^ 
in  the  Southwest.  These  include  coal  fields  in  Arizona,  Utah, 
Mew  r^exico,  Colorado,  and  southwest  Wyoming. 

The  key  to  what  coal  would  be  used  depends  in  large  part 
on  the  capital  investment  requirements,  annualized  capital 
costs,  operating  costs,  and  the  total  annual  delivei Ing  costs 
of  using  coal  from  a particular  coal  field. 

A 1977  scMdy  headed  by  UCLA  for  the  Calif oimia  Department 
of  Water  Resources,  the  "Study  of  Alternative  Locations  of 
Coal-Fired  Power  Plants  to  Supply  Energy  from  Western  Coal  to 
the  Department  of  Water  Resources,”  gave  some  Indication  >:here 
coal  is  raost  likely  to  come  from  if  it  is  used  in  California. 
The  study  evaluated  the  costs  of  importing  coal  from  different 
locations  to  supply  a 1000  megawatt  plant  at  various  sites  in- 
state. The  twenty  lowest  cost  scenarios  identified  by  the 
study  are  listed  in  Table  1. 

A more  aggresive  coal  policy  for  California  would  neces- 
sitate greater  coal  imports.  A study  prepared  for  the  Lake 
Powell  Research  Project,  “Costs  of  Transporting  Coal  from  the 
Kaiparowits  Plateau  to  Southern  California,"  evaluated  the 
costs (Of  importing  10  million  tons  a year  of  coal  (enough  for 
approximately  3»Q00  megawatts)  to  various  locations  in  Cali- 
fornia. The  findings  from  the  report  are  listed  in  Table  II. 
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Friends  of  the  Earth  has  consistently  taken  a strong 
position  agsilnst  the  development  of  coal  resources  In  envi 
ronmetitally  sensitive  areas,  ^e  continue  to  he  opposed  to 
such  development  and  hope  that  the  state  will  make  every 
effort  to  forego  coal  developvuint  which  would  compromise 
environmental  values. 
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Table  1 

The  20  Lowest-Cost  Scenarios 


Rank 

Coalfield 

Plant  Srtfe 

Coal 

Transportation 

Mode 

Electric 

Transportation 

Mode 

Cost 

(mills/kWh) 

1 

Gallup 

Bars tow 

Rail 

d.C. 

17.8 

2 

Alton 

Bars  tow 

Pipe 

a.c. 

18.1 

3 

Gallup 

Goffs 

Rail 

a.c. 

18.3 

4 

BUck  Mesa 

Bars tow 

Pipe 

a.c. 

18.4 

5 

Gallup 

Cadiz 

Rail 

a.c. 

16*4 

6 

star  Lake 

Bars tow 

Rail 

a.c. 

18.5 

7 

Alton 

Goffs 

Pipe 

a.c. 

18.6 

8 

Gallup 

R1-e 

Rail 

a.c* 

18*6 

9 

Hanna 

Bars tow 

Rail 

a.c. 

18.6 

10 

Yaoipa 

Bars tow 

Rail 

a.c. 

18.7 

11 

Black  Mesa 

Goffs 

Pipe 

a.c. 

18;  7 

12 

Ketnnerer 

Bars tow 

Rail 

a.c. 

18.7 

13 

Alton 

Cadiz 

Pipe 

a.c. 

18.3 

14 

Gal lup 

Parker  Valley 

Rail 

a.c. 

18.8 

IS 

Black  M'‘ia 

Rice 

Pipe 

a.c. 

18.9 

16 

Alton 

Rice 

Pipe 

a.c. 

18.9 

17 

Black  Mesa 

Parker  Valley 

Pipe 

a.c. 

•8. 9 

18 

Black  Mesa 

Cadiz 

Pipe 

a.c. 

18.9 

19 

Star  Lake 

Goffs 

Rail 

a.c. 

19.0 

20 

Rock  Springs 

Bars tow 

Rail 

a.c. 

15.0 
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Table  Z t‘  tiail  Transportation  Costa,  ^rlous  Coal  Seuircas#  to  Southorn  Califo^^a 
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OGIICLUSICK- 

Friends  3f  the  Earth  neither  supf.»crts  cr  opposes  the  use 
''•r  coal  x'cr  California.  ^*e  do  feel  that  the  state  sust  learn 
to  live  within  its  "energy  hudget"— that  energy,  sun,  wind, 
and  blcoass,  which  is  renewable.  The  state  should  «ake  every 
effort  to  level  off  its  energy  grotfth,  even  pronote  negative 
energy  growth  rates,  and  pronote  the  fastest  possible  transl*> 
tion  to  "soft"  technologies. 

There  is  a role  for  coal  to  play  in  the  transition  to  re* 
nc-wable  energy  resources.  Coal  can  also  help  to  reduce  our 
dependence  on  less  abundant  fossile  fuels.  8ut,  to  «diat  ex* 
tent  does  the  state  want  to  use  coal,  in  what  ways  (direct 
firing,  production  of  synthetics,  in  centralised  or  decentral* 
ised  facilities)  should  it  be  used,  and  what  are  the  dlffl* 
culties  in  achieving  the  state's  ccal  use  goals?  Unfortunately, 
the  conference  did  little  to  help  resolve  these  questions. 
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I.  Reaction  to  the  Coal  Conference 

A.  VaLoe  o€  Conference  to  the  State 

The  sain  value  of  the  conference  was  in  the  broad  over-* 
view  it  provided  decision*>Bakers  in  govemoent  and  industry 
of  possibilities  for  coal-abased  energy  in  California. 
Unfortunately,  the  basically  "pro->coal*'  <diaracter  of  the 
conference  detracted  greatly  froa  its  value.  More  apprcqsriate 
would  have  been  an  open,  uninhibited  evaluation  of  the  desir- 
ability of  coal  vis-a-vis  other  energy  alternatives.  Aside 
from  this  important  shortcoming,  idie  conference  was  valuable 
in  the  following  respects. 

The  presence  of  federal  and  state  officials  from  agencies 
concerned  with  energy,  air  quality,  and  water  ^lality  was 
useful,  foe  mixture  of  industry,  government,  «uid  independent 
research  representation  was  also  valuable  in  that  it  assured  a 
broad,  if  at  times  conflicting,  perrnectlve.  Perhaps  the 
greatest  benefit  of  the  confer^ce  was  the  extensive  informa- 
tlOR  provided  on  present  day  coal  technolo^.  Re  ':s  from 
studies  on  the  potential  and  cost  of  emission  control  alter- 
natives were  presented.  Analyses  of  cost  comparisons  with  oil, 
natural  gas,  c?al  gasification,  and  liquefaction  were  also 
informative. 

The  conference  was  particularly  useful  in  that  it  identified 
several  important  issues  yet  to  be  resolved  if  coal  is  to  be- 
come a major  energy  source  in  California.  Cne  of  these  is 
the  desire  of  neighboring  coal-p reducing  states  that  California 
help  pay  the  en’-'rronmental  and  social  costs  of  supplying  the 
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eoal  it  uses.  Another  is  the  coordination  of  timing  of  coal 
field  development  and  rail  capacity  vith  demand.  Others  in- 
clude the  effects  of  the  Clean  Air  Act*  oil  and  gas  availability* 
the  expanded  use  of  solar  power*  inplei^ntation  of  conservation*'* 
and  the  future  of  nuclear  power. 

As  suggested  above*  the  main  weakness  of  the 
conference  was  that  it  seemed  to  be  premised  on  the 
assurr^tion  that  coal  use  in  California  is  desirable.  Such 
a conclusion  is  only  valid*  however*  after  a hard  look 
has  been  u.'*ken  at  the  environaental  icoacts  of  coal  and  a 
thorough  analysis  of  the  availability  -of  alternatives  has 
been  made.  In  contrast  with  the  extensive  coverage  of  coal 
technologies  and  econo^cs,  the  conference  barely  touched 
on  these  subjects.  For  exat^Ie*  the  discussions  of  technolc-gies 
for  ccal  gasification  and  liquefaction  failed  to  provide  ace* 
quate  estimates  of  possible  air  and  water  quality  icsacts* 
and  questions  raised  by  members  of  the  audience  on  these 
subjects  were  not  ainswered.  Technology  discussion  centered 
on  air  quality  control*  with  the  inolication  that  the  most 
significant  obstacle  to  development  of  coal  is  cong>liance  with 
air  quality  standards.  The  discussions  of  costs  associated  with 
coal  technology  were  also  deficient  in  that  they  avoided  consari- 
sons  with  alternatives  such  as  solar  energy  and  conservation. 
Moreover,  coal  cost  estimates  made  relative  to  oil,  gas,  or 
nuclear  power  did  not  reflect  some  relevant  environziontal 
CO® "IS  .®uch  as  increased  health  effects  to  sensitive  individuals 
or  social  iagiacts. 
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The  omission  of  such  considerations  significantly 
diminished  the  value  of  the  conference  to  the  state.  Mu^ 
more  valuable  vouLd  have  been  an  analysis  of  the  alternatives 
and  a cautious  assesssent  of  the  options  foe  coal  use«  rather 
than  its  wholehearted  promotion. 
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B.  Effectiveness  of  the  Conference  in  Identifying  Major 
Issues  Associated  with  Coal  Utilisation 

As  outlined  in  the  previous  discussion,  the  conference 
orientation  was  towards  existing  and  probable  technologies 
in  tile  field.  Thus,  it  was  loost  effective  . *i  identifying  issues 
related  to  their  utilization.  These  include  systeois  efficiencies, 
syst^BS  costs,  and  ability  of  systecs  to  laeet  the  requiresients 
of  the  clean  air  laws.  For  exaople,  the  effectiveness  and 
cost  of  fxw<i  gas  desulfurization,  scrubbers,  and  electro-static 
precipitators  were  discussed  in  detail. 

Other  issues  identified  by  the  conference  include  views  of 
neighboring  states,  problems  with  water  availability,  cost  of 
coal  relative  to  other  existing  energy  sources,  transportation 
availability,  and  capital  financing  requirements.  While  these 
issues  are  all  important  considerations  once  it  is  decided  to 
go  ahead  with  coal,  the  conference  did  a poor  job  of  identifying 
the  issues  which  should  be  reviewed  before  the  decision  to  use 
coal  is  made.  Particularly  important  is  analysis  of  environ- 
mental impacts  and  alternative  energy  sources.  Although  the 
conference  acknowledged  the  issue  of  environmental  impacts, 
it  was  mainly  from  the  perspective  of  regulatory  restraints  on 
coal  Jev'elopment  imposed  by  the  air  quality  standards.  It 
provided  little  perspective  at  all  on  the  issues  surrounding 
development  of  alternative  energy  sources. 
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Sseamplss  of  topics  which  were  not  covered  by  the  conference 
include : 

— health  effects  vf  coal  coiabustion  products 

— socioeconomic  effects  of  coal  development 

~ degradation  of  Class  II  and  Class  III  air  quality 

— water  impacts  of  synfuel  production 

~ climatic  effects  of  increasing  carbon  dioxide  levels 

— cost  of  coal  relative  to  cost  of  conservation  and 
solar V wind  and  geothermaL  energy 

~ comparison  of  environmental  impacts  of  coal  fuel  cycle 
with  those  of  alternative  energy  sources 

— cooraarison  of  environmental  impacts  of  different  coal 
fuel  cycles  t e.  g.  # bstr^en  electricity  from  direct 
coisbustion  and  production  of  syngas. 
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C.  Adequacy  cf  Coverage  o€  the  Major  Topics 
The  quality  of  the  conference's  coverage  of  the  major 
issues  associated  with  coa*I  use  in  California  was  varied.  The 
conference  was  strongest  in  its  presentation  of  information 
regarding  the  technological  possibilities  for  coal  use  and 
for  emissions  controls.  The  viewpoints  of  the  coal-producing 

a 

states  were  also  well- represented.  The  area  of  wecLkest 
coverage  was  that  of  environmental  impacts  of  coal  use,  par- 
ticularly of  the  new  technologies  for  coal  conversion.  Also 
inadequate  was  the  discussion  of  California's  need  for  energy, 
euid  there  little  mention  of  the  ways  other  than  coal  that 
California's  needs  can  be  met. 

The  issue  receiving  the  best  coverage  was  the  mit::.gaticn 
of  air  pollution  from  coal  combustion.  The  discussion  of  air 
pollution  control  technologies  was  particularly  useful  in  that 
more  than  one  point  of  view  was  represented.  For  example,  the 
report  by  Tom  Austin  of  the  Air  Resources  Board  on  Japanese 
nitrogen  oxide  control  systems  was  supplemented  by  a talk  by 
Don  Teixeira  of  EPRl,  in  which  a somewhat  less  sanguine  view 
was  presented  on  their  status. 

Coverage  of  other  air  pollution  control  technologies  was 
also  extensive.  In  addition  to  control  of  nitrous  oxides, 
several  systems  for  control  of  sulfur  oxides  and  particulate 
emissions  were  reviewed.  Many  of  the  talks  included  useful 
information  on  the  casts  of  the  systems  and  their  relative 
share  of  the  total  cost  of  energy  produced  frcm  coal.  The  only 
weakness  of  the  overall  discussion  of  air  pollution  contrci 
technology  was  that,  with  the  exceptiar.  of  the  NOx  controls. 
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it  tended  to  emphasize  the  capabilities  of  the  various  systems. 
Potential  problems,  such  as  life  expectancy,  replacement  cost 
and  back-up  systems,  were  minimized. 

The  sessions  on  coal  technology  — direct  firing,  gasifi- 
cation and  liquefaction  — were  informative  at  a level  as 
detailed  and  technical  as  is  possible  in  a conference  format. 

-e 

The  viewpoints  and  work  of  the  utilities,  federal  government 
and  coal  industry  were  well-represented.  Since  most  of  these 
speakers  have  a vested  interest  in  the  technologies,  however, 
the  perspective  again  tended  to  be ^promotional.  A more 
objective  analysis  of  the  potential  of  the  technologies 
might  neve  been  provided  by  the  inclusion  of  several  speakers 
such  as  university  professors  or  independent  researchers. 

In  the  area  of  economics,  the  most  important  issue  is  the 
total  cost  of  coal  relative  to  that  of  other  sources  of  energy. 
Certain  aspects  of  this  subject  were  covered  in  some  detail  by 
Chaties  Mann  in  his  talk  entitled,  ’’Life-Cycle  Costs  of  Utiliz- 
ing Coal  in  California."  Mann  correctly  pointed  out  that  there 
is  some  dispute  as  to  the  difference  between  the  cost  of  elec- 
tricity produced  by  coal  and  nuclear-generated  electricity. 
However,  Mann  omitted  con^arison  of  coal  generation  costs  wich 
those  of  electricity  generated  by  means  other  than  nuclear, 
such  as  conventional  oil-fired  plants,  combined  cycle  oil-fired 
plants,  combined  cycle  plants  with  the  ability  to  con*v'erc  to 
synthetic  gas  produced  from  coal,  and  cogeneration  using  natural 
gas  or  oil.  Neither  did  Mann  discuss  the  economics  of  some  of 
the  ether  newer  coal  technologies,  and  since  most  of  the  talks 
on  the  tcc.Iino’Lcgies  themselves  made  only  brief  menticn  of  costs. 
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this  area  was  somewhat  lacking  in  coverage.  (Since  many  of 
the  technologies  are  only  now  emerging,  the  cost  estimates 
would  be  somewhat  speculative  at  this  point;  nevertheless, 
it  would  be  worthwhile  to  have  a relative  idea  of  v^at  the 
costs  may  be.) 

%e  most  is^ortant  failing  of  the  entire  session  on 
economics  was  that  it  did  not  discuss  the  economics  of  any  of 
the  alternatives  to  traditional  fuel  sources,  e.g. , conserva- 
tion, solar  energy,  wind  power,  and  geothermal.  Nor  did  it 
deal  with  decentralized  applications  of  coal.  Since  many  of  the 
existing  dema^ids  for  electricity  and  energy  could  be  met  or 
decreased  by  conservation  and  the  less  traditional  sources  of 
energy,  it  is  important  to  compare  coal  costs  with  thbse  of  all 
other  forms  of  energy,  not  just  with  those  fuels  which  are 
currently  used. 

%e  conference's  coverage  of  the  issue  of  demand  for  both 
electricity  and  other  forms  of  energy  was  disappointingly  general. 
The  most  thoughtful  speaker  on  this  subject  was  Mike  Jones, 
who  provided  statistics  on  growth  rates  projected  by  the 
utilities  and  the  Energy  Commission.  Jones'  talk  could  have 
been  more  helpful,  however,  in  two  respects.  First,  he  could  have 
provided  a quantification  of  the  potential  impact  of  conserva- 
tion upon  demand.  (While  conservation  was  mentioned,  he  did 
not  give  a value  for  its  immct  on  t'.e  projected  growth  rate.) 
Second,  a useful  perspective  woe  Id  h^:ve  oeen  provided  by 
mation  regarding  what  kinds  of  eleccrical  capacity  expansion 
would  be  required  under  the  va::ious  growth  rates.  This 

omission  was  both  representative  of  and  contributory  towards 
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a aiajor  problem  of  the  entire  conrerence,  namely  that  it  did 
not  take  a hard  look  at  what  kind  of  demand  the  state  might 
have  for  coal  or  at  the  alternative  ways  in  which  that  demand 
might  be  met. 

It  is  hard  to  imagine  serious  consideration  of  coal  use 
in  California  without  a thorough  analysis  of  the  alternative 
energy  sources « both  traditional  and  un traditional,  available 
to  the  state.  Nevertheless,  the  conference  was  conducted 
without  a single  session  on  this  subject.  The  .ssiis^tions 
underlying  the  exclusion  of  such  an  analysis  were  laid  out  well 
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going  co  continue,  along  with  a concomitant  increase  in  energy 
use;  2)  .oal  is  probably  cheaper  tdian  nuclear  power  for  pro-- 
ducing  electricity;  3)  California  needs  to  diversify  its  energy 
supply  mix  as  much  as  possible;  and  therefore,  4)  California 
needs  coal.  The  fourth  conclusion  assumes  the  absence  oZ  other 
alternatives,  however  — a notion  the  conference  did  little 
to  dispel.  While  a number  of  speakers  mentioned  solar  and 
conservation  as  means  for  reducing  demand,  there  was  no  concrete 
einalysis  of  the  potential  of  these  and  other  alternatives  and 
of  how  it  might  affect  the  need  to  rely  on  coal  in  California. 

The  coverage  of  the  cc  .ference  on  environmental  impacts 
of  coal  use  was  little  better  than  token.  As  Dwight  Carey  of 
the  Sierra  Club  pointed  out,  the  importance  of  environmental 
issues  to  the  organizers  of  the  coal  conference  was  reflected 
in  the  fact  that  only  one  out  of  the  twelve  sessions  was  devoted 
to  the  subject.  Even  more  disturbing  was  the  apparent  ccnfusior. 
of  environmental  impacts  with  regulatory  constraints  upon  coal 
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development.  For  exanmle,  two  of  the  three  panelists  in  the 
session  on  environmental  aspects  of  ooal  use  were  representatives 
of  regulatoiry  agencies#  not  environmentalists.  While  both 
speakers,  Tom  Austin  and  Ronald  Robie,  have  excellent 
records  of  protecting  tiie  environment  through  enforcement 
of  the  law,  the  thrust  of  their  remarks  was  whether  the  use 
of  coal  would  violate  environmental  laws.  As  Austin  admitted# 
even  if  a coal-fired  electric  power  plant  complied  with  air 
quality  laws#  soote  emissions  of  pollutants  would  occur.  Hov/ever, 
his  talk  avoided  discussion  of  this  issue#  and  it  was  not 
treated  in  fecail  by  any  of  the  other  speakers  at  the  conference. 

The  issue  of  water  impacts  of  coal  development  was  similarly 
inadequately  treated.  The  main  emphasis  of  Robie 's  talk  was  the 
supply  of  cooling  water  as  a constraint  to  coal- fired  power 
plants#  and  the  information  he  presented  was  limited  and  general. 
There  are  a number  of  other  important  issues  relevant  to  water 
which  should  have  been  discussed.  One  is  the  increasing 
salinity  of  the  Sal ton  Sea#  a problem  which  will  be  exacerbated 
by  the  evaporation  of  water  used  ir.  power  plant  cooling.  Another 
is  the  water  requirement  of  reclamation  of  stripmined  lands. 

Also  important  is  the  issue  of  water  supply  for  and  water 
quality  impacts  of  coal  synfuel  production. 

Each  of  these  issues  or  their  combination  repj.e  ants  a 
potential  constraint  to  the  use  of  coal  in  California,  as  is 
reflected  by  the  titles  of  two  of  the  talks  in  Session  III. 
However#  none  of  the  talks  made  an  attempt  to  quantify  precisely 
how  limiting  those  constraints  might  be.  Such  an  emission  is 
significant,  because  as  lone  as  coal  is  considered  cnly  in 
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generalxcics.-  many  of  the  issues  which  may  actually  stand  in 
the  way  of  its  development  can  be  sides teppedv  A particularly 
apt  example  is  local  attitudes  towards  specific  coal  projects. 

General  coverage  of  environmental  ir^cts  associated  with 
coal  use  in  California  could  perhap-  have  been  improved  by 
including  a discussion  of  environmental  impacts  as  part  of  the 
specific  topics  in  each  session.  For  example,  the  talk  on  using 
coal  inside  California  for  electric  power  could  have  included 
or  been  accoc^ar.ied  b^  an  overview  of  the  environmencal  impacts 
of  coal-fifed  electric  power  plants.  Similarly,  the  discussions 
of  the  coal  technologies  — direct  firing,  gasification,  and 
liquefaction  — could  have  incorporated  detailed  information  on 
the  environmental  impacts  associated  with  their  development. 

Some  of  this  information  could  be  available  from  the  industry 
speakers,  although  outside  sources  of  information  from  environ- 
mentalists, professors  and  independent  researchers  would  provide 
a more  objective  balance.  (A  case  in  point  was  the  discussion  of 
the  water  impacts  of  coal  slurry  lines,  in  which,  .die  industry 
speaker’s  optimistic  view  vus  challenged  by  a member  of  the 
audience  ' 
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D.  Overall  Balance  o£  the  Ccnfer'^nce 

As  expressed  in  the  preceding  resiarks,  the  co^^fersnce 
was  poorly  balanced  ru  that  it  was  heavily  oriented  toward  coal 
development,  rather  than  investigating  the  pros  and  cons  cf 
coal  use  in  California.  The  serious  environmental  and  socio- 
logical ramifications  of  such  development  were  at  best  glossed 
over  and  often  ignored. 

In  gv  neral.  th«s  public's  intersts  were  not  represented. 

Host  of  the  speakers  and  nieisbers  of  the  audience  were  from 
industry  or  research  groups  responsive  to  the  needs  of  industry, 
ftepresentati^r  of  the  public  v.s  confined  to  a handful  of 
environiaectalists , racalators.  politicians  and  utility 
atanagers.  While  .•  of  these  groups  represents  a part  of  the 
public  interest,  additional  representatio..  from  that  portion  cf 
the  public  not  directly  involvecl  in  the  energy  policy  arena  would 
have  been  desirable.  The  few  t:ecibers  cf  the  general  public 
who  attempted  to  speak  at  tne  conference  indicated  that  it  did 
not  address  their  concerns.  More  izaportantly.  their  views  were 
given  only  minimal  response  by  the  moderators  and  panelists. 

In  conclusion,  cur  main  critJclsm  cf  conference  is 
of  its  a >riori  assumption  that  coal  use  in  California  is 
necessary  and  desirable.  As  discussed  below,  we  disagree  with 
the  assumption  that  it  is  necessary.  Furthermore,  a more 
balanced  discussira  of  its  use  would  have  resulted  in  serious 
ques  ions  as  to  it?  desirability. 
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II.  Posi^ioa  on  Increased  Coal  UCiiizacicn 

NRDC  and  its  oonscituencjf  do  not  have  a foraaai  position 
for  or  against  increased  coal  utilization  in  California.  These 
cenarks  are  .erefore  limited  to  a general  discussion  of  our 
concerns  regarding  coal  use. 

A.  Positive  Islets  of  Coal  Use 

The  primary  positive  impact  of  coal  use  is  that  it  is  a 
source  of  energy,  an  economic  good  «dtich  contributes  to  the 
uelfare  of  society.  Since  other  fuel  sources  are  also  available 
to  provide  anercy,  the  benefits  of  coal  use  must  be  viewed  in 
relation  to  the  injects  of  reliance  on  other  suepLy  sources. 
Perhaps  coal's  greatest  advantage  is  that  the  coziest ic  coal 
resource  is  substantial,  so  that  increasing  its  use  relative 
to  oil  consusaticr.  will  reduce  our  reliance  on  imports  cf  oil 
and  make  our  economy  Less  vulnerable  to  fluctuations  in  world 
oil  prices.  Another  potential  benefit  of  coal  use  is  that 
coai-fire>.  electricity  appears  to  be  cheaper  than  electricity 
produced  in  power  plants  fueled  by  oil  or  uranium.  A thirc 
positive  feature  of  coal  use  is  that  it  can  be  used  in  a variety 
of  applications:  in  facilities  both  large  and  small,  centra_ired 
and  decentralized.  Thus,  if  its  use  is  planned  wisely,  it  cculd 
serve  as  a transiticnal  fuel  to  an  enerjy  surely  mix  rased  r.cre 
heavily  on  renewable  energy  resources. 
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a.*  Xecarive  Iriracts  of  Coal  Use 

?rca  our  perspective*  the  list  of  tegetive  impacts  of  coal 
use  is  ccasidarably  loncer  than  that  o£  positive  irsarts. 

Althoaph  sany  of  the  enviroassental  icpacts  of  coal  developaent 
vill  occur  outside  California,  we  believe  that  consideration  !cust 
be  given  to  iopacts  of  the  entire  coal  fuel  cycle.  Mention  has 
been  laade  of  aost  of  these  impacts  in  the  above  evaluation  of  * 
the  conference  l«e  are  aost  concerned  about  the  following  areas: 

1.  Land  and  water  impacts  of  ccal  mining  operations  — 
Stripmining  coal  will  result  in  tremendous  disturbance  of  the 
surface  of  the  land.  Reclamation  of  land  in  arid  parts  cf  the 
Mest  is  ej^ected  to  require  large  a-xjunts  of  water,  and  the**- 
much  uncertainty  as  to  whether  reclamation  can  be  successful 
even  if  the  necessary  water  is  available.  Underground  mines 
will  also  be  associated  with  some  disturbance  of  the  surface, 
if  only  to  the  extent  that  roads  and  facilities  far  workers 
will  be  constructed  in  hitherto  deserted  areas.  Preparation  cf 
coal  at  the  mine  site  will  consunae  large  volumes  of  water, 

and  some  provision  will  be  required  for  residual  disposal. 

2.  Land  impacts  of  rail  transport  — Transport  of  coal 

to  California  may  require  the  construction  of  many  new  railroad 
lines,  involving  habitat  disturbance  and  destruction  over 
thousands  of  miles. 

3.  Water  impacts  of  slurry  transport  — If  coal  is  to  be 
transported  by  slurry  rather  than  by  rail,  larca  volumes  of 
water  will  be  consumed.  Heav\'  demandr  are  already  reins  piaced 
upon  the  Kesc's  warer  supplies,  putting  a strain  on  natural 
aquatic  ec»  stems.  The  less  cf  more  water  in  slurr.es  will 
iacreare  ti.e  strain,  as  will  the  rciurn  cf  water  cc:.' an.inated 
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4.  ^ter  ixpacts  of  coal  conversion  — If  coal  is  ^o  be 
ttsec  as  liquid  cr  gas,  its  conversion  to  these  forxs  will  conscae 
and  contaminate  large  amounts  of  water,  again  exacerbating  the 
probleais  described  above.  Conversion  of  coal  to  electricity 

oav  also  result  in  large  evaporative  losses  of  water  due  tc 
cooling  requiresients.  Alternatively,  the  discharge  of  cooling 
water  directly  into  river?  and  lakes  aiay  cause  thermal  pollution. 

5.  Air  iopacts  of  coal  conversion  — Sven  if  ecujsions 
from  coal  ooccustim  are  within  federal  and  state  limits,  scoae 
adverse  ae??thetic  ia^acts  will  occur,  as  will  increased  health 
risks.  Of  special  concern  is  the  health  effecc  of  fine  parti- 
culates, esissions  of  vmich  are  not  prohibited  under  current 
air  quality  standards. 

6.  Land  and  water  isgiacts  of  sludge  disposal  — The 
treatment  of  coal  fo ; direct  ccmbostion  and  the  conversion  of 
coal  to  other  fuel?  will  both  create  large  volumes  of  sludge, 
which  oust  be  disposed  of  on  land  or  discharged  into  water. 
Neither  of  these  alternatives  is  attractive  environmentally. 

7.  Climatic  effects  of  increased  carbon  dioxide  levels  — 
Perhaps  the  ultimate  limit  to  full  utilization  cf  ^he  coal 
resource  is  the  potential  impact  on  global  climate  of  increasing 
CO2  levels  resulting  from  fossil  fuel  combustion. 


C.  Recommendations  Regarding  Coal  Use 

In  view  cf  this  cursory  sketch  of  the  potential  negative 
impacts  of  coal  use,  we  recommend  that  the  stats  of  California 
attempt  to  mir.ir.ize  its  use  to  the  extent  possie'e.  Instead, 
the  stats  art  local  governments  must  actively  pursue  the  ^^veltp- 
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seat  of  nore  enviroanea tally  acceptable  enercy  sources,  including 

V 

eeothersal,  axosass,  vind  aad  solar.  For  the  long-tena,  particul^ 
ec^phasis  should  be  placed  oa  developing  technologies  for  use  > 

of  renewable  resources.  Since  these  resources  cannot  now 

» 

satisfy  California's  energy  deoands,  the  state  must  also  develop*  < 
a short-term  strategy  which  encourages  the  full  iaoleaentation 
of  conservation  potential.  !nie  efficiency  of  current  foss^  * 
fuel  use  should  also  be  icproved  through  such  things  as  cogecera-i 
tion  and  repo««ering  of  existing  oil-fired  power  plants.  Only 
if  tills  strategy  is  unsuccessful  in  meeting  California's  energy 
needs  skoux^  the  state  tium  to  coal.  In  that  event,  it  should 
choose  coal  applications  tdiich  are  small  in  scale  and  which 
provide  tiaximum  protection  of  the  environment. 
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Tke  purpose  of  this  report  Is  to  sunarfze  (1)  reactions  to  the  recent  con* 
ference,  "Coal  Use  In  Callftomla,*  sponsored  tgf  the  California  Enersf  Cob* 
■fsslon  and  the  U.S.  ltek»artaent  of  Eneroy,  and  (2)  ABAC  staff*s  activl* 
ties  on  Increased  coal  utilization  In  tte  State. 

The  Association  of  Bay  Area  Govemnents  Is  the  voluntary  joint  pouers  agency 
repr^entlng  over  90  city  and  county  govemnents  In  the  San  Francisco  Bay 
Area.  Our  prlnaiy  function  Is  to  pro^de  a forua  for  discussion  and  policy 
developnent  ty  local  govemnents  on  a hroad  range  of  oaman  regional  prob* 
lens*  such  as  housing,  econonlc  developnent.  pollution,  and  health  services. 
ABAG  has  been  designated  as  the  lead  agency  In  the  Bay  Area  for  a nunber  of 
planning  prograas  uhlch  Mould  be  relevant  to  coal  use  in  California: 

o Air  quality  planning,  designated  by  the  Callfbmia  Air  Resources 
Board; 

0 Hater  quality  planning,  designated  by  the  State  Hater  Resources 
Contra:  Board  and  the  U.S.  Envlronaental  Protection  Agency; 

o Solid  M0:i*»  nanagenent  planning,  designated  by  State  l^lsUtlon; 

0 Industrial  siting  process  developnent  designated  by  the  State  Office 
of  Planning  and  Research. 

H1t^  respect  to  the  prospect  of  coal  use  In  California,  and  In  particular 
with  respect  to  Pacific  Gas  and  Electric  Coiapany's  oroposed  Fossil  1 & 2 
units  now  entered  In  the  Coonlsslon's  NOI  process,  a niihber  of  specific 
Issues  of  concern  to  ABAG  ure: 

o under  what  conditions  of  siting,  emission  control,  and  air  quality 
criteria  will  new  coal  fired  facilities  be  allowed  to  operate  In 
California? 

o Disposal  of  solid  and/or  liquid  residue  from  coal  conbustlon,  par* 
ticularly  when  scrubbers  and  preclpltatois  are  to  be  used  for  air 
pollution  control,  will  likely  require  Class  I disposal  sites  suit* 
able  for  hazardous  naterlals.  At  what  rate  would  such  wastes  be 
oenerated,  and  would  this  force  Identification  of  additional  sites 
(an  unpopular  issue  with  local  governments)?  _ 

0 Hhat  assunpt'*ons  (e.g. , future  population)  were  used  In  the  specific 
dmand  forecast  which  Ir'ilcated  a need  for  such  a facility?  How 
was  energy  conservation  .actored  Into  the  forecast? 

o Uhat  Is  an  appropriate  balance  of  fbel  types  for  satisfying  Calif* 
omia's  energy  demand  while  minimizing  resulting  environmental 
problemi? 

0 How  will  Issues  of  leoal/regulatory  jurisdiction  be  resolved  (e.g.. 
Clean  Air  Act  and  ibj1ford*Carre11  Act  vs.  Marren*A1qu1st  Act  and 
Energy  Supply  and  Environnental  Coordination  Act)? 


tee  basic  problea  irfth  nnst  of  the  presentations  at  the  conference  ms  that 
they  did  not  approach  the  level  of  specificity  appropriate  to  addre^$  these 
Issues.  A great  deal  of  tine  ms  devoted  to  revlatlng  the  state  of  research 
and  de.d1opnent  for  various  coal  technologies  and  pointing  out  the  variety 
of  potential  environnentrl  and  other  probfens  associated  with  each.  It 
seened  as  though  there  were  two  factions  represented:  coal  project  developers 
A one  side,  and  regulatory  agencies  and  public  Interests  on  the  other. 

Both  sides  stated  their  positions  In  their  own  tenas  with  neither  side  really 
hearing  the  other.  This  problon  wcs  recognized  on  the  first  dty  of  the  con- 
ferMce  when  one  of  the  session  chalrnen  remarked  that  although  everyone  was 
hearing  the  saan  tune,  they  were  dancing  different  steps  In  response.  'Hie 
environnental  and  regulatoiy  Interests  pointed  to  potential  probleas  aiul  un- 
answered questions,  while  the  utilities  and  coal  developers  conplalned  of 
excessive  bureaucratic  revis  *.  It  seoed  that  both  factions  Intelg^l  In 
exctts  rhetoric.  In  addition  jo  having  valid  jntyts  to  nafce. 

DIRECT  FIRING  OF  COAL  OR»iINAL  PA 


The  nost  constructive  and  substantive  presaitatlon  of  the  conference  ms  nade 
by  Ton  Austin  of  the  California  Air  Resources  Board.  According  to  Nr  Austin, 
technology  currently  being  deoonstrated  In  Japan  can  reduce  emissions  from 
direct  coal  combustion  (In  utility  boilers)  to  levels  below  that. produced  by 
fuel  oil  and  c.,iparab1e  to  levels  from  natural  gas-fired  boilers.  This  ms 
later  verified  by  Hr.  Don  Texeira  of 'llie  Electric  Power  tesearch  Institute. 

Mr.  Austin  went  on  to  suggest  that  vevy  strlng^t  New  Source  Performance 
Standards  (NSPS)  for  coal-fired  fac111t1»  world  be  appropriate  for  California. 
'Nils  Is  (probably  the  most  crucial  and  Imedlaie  1ss*;e  regarding  direct  firing 
of  coal  1;i  California. 


The  Air  Quality  Nalntenance  Plan  developed  by  ABAC  for  the  San  Francisco  Bay 
Area  Is  currently  In  its  final  approval  stag^.  It  places  substantial  re- 
liance on  the  New  Source  Revlor  process  and  .ts  requirement  that  new  sources 
of  air  pollution  achieve  the  lowest  achievable  nalsslons  rate  (LACR).  is 
mandated  in  the  1977  Clean  Air  Act  Amendments.  Although  no  one  has  as  yet 
defined  what  LAER  Is  for  various  sources.  Nr.  Austin's  presentation  and 
suggested  NSPS  for  new  coal  fired  facilities  are  indicators  of  the  direction 
In  ^Ich  ARB  is  headed. 

tee  year  ago.  in  an  attmnpt  to  gain  nmre  Insight  on  the  potential  of  various 
technologies  to  reduce  mvissions  from  various  source  classes.  ABAC  conducted 
a technology  forecast  survey.  A panel  of  experts  was  assembled  for  each 
major  emission  source  category,  questionnaires  were  developed  to  direct 
the  panelists  in  an  exploratio  the  potential  future  of  emission  control 
technology.  The  results  of  the  ..urvey  for  coRbustlon  sources  have  been 
simsnarized  in  the  attached  technical  memorandum  (Attachment  I).  In  general, 
the  survey  results  suggested  that  inqjroved  control  technologies,  particularly 
for  NOx.  would  be  commercially  available  within  ten  years.  Potential  control 
efficiencies  exoected  were  somewhat  less  than  that  reported  by  Mr.  Austin. 

The  issue  of  what  constitutes  the  best  available  control  technology  is  of 
immediate  relevance  to  future  decisions  regarding  Pacific  Gas  and  Electric 
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CotnpaiQr's  Fossil  1 ft  2.  as  *dth  coal  developnent  In  general,  tloilnQ  Is  a 
crucual  variable.  For  pewle  question  tte  irisdoin  of  diversifying  Calif- 
ornia's caiet^  suM^lles  to  Include  coal.  The  real  Issue  Is  idien  and  uncter 
idiat  conditions. 


COAL  CONVERSION  TO  ALTERRAHVE  FUELS 

Aoridst  all  the  discussion  of  the  varying  aspects  of  gasification  processes 
ai^  othor  fOms  of  coal  conversion,  not  one  presentation  addressed  the 
question  of  the  realistic  ftel  production  potential  as  a function  of  tine. 

It  seem  likely  that  at  toe  current  pace  of  developnent,  such  processes  nay 
contribute  to  satisfying  domestic  needs  (e.g. , hone  heating)  for  oil  and 
natmral  gas,  and  that  substantial  production  to  fuel  new  pouer  pitots  or 
factories  lies  soneuhere  In  toe  distant  fOture,  If  at  all.  A kqy  factor, 
toe  reluctance  of  the  federal  govemnent  to  develop  loan  quarantoes  for  . 
energy  projmts,  was  allu^  to,  but  never  directly  addressed. 

Moreover,  one  outcone  of  the  conference  was  that  the  coal-producing  states 
will  not  continue  the  path  of  allowfng  power  plants  to  be  constructed 
near  the  coal  fields  end  transporting  the  power  out  of  the  state  while  leav- 
ing the  pollution  behind.  Ihls  ccmcept  could  easily  be  extended  to  coal 
conversion  processes  as  well. 

Thus,  It  appears  that  at  least  for  the  near  future  if  coal  Is  to  be  used  In 
California,  It  will  be  by  direct  firing. 

In  conclusion,  the  conference  In  and  of  Itself  was  fnfonaatlve,  though  not 
particularly  productive.  As  the  Initial  step  In  a continuing  dialogue  and 
process  for  conflict  resolution.  It  served  t'*e  purpose  of  allowing  the 
adversaries  to  meet  and  exchange  views.  To  bring  this  effort  to  fruitatlon, 
subsequent  conferences  or  worfeshoos  should  be  centered  on  specific  1ssu«is 
(e.g.,  air  quality  regulation  and  technology)  and  should  be  designed  around 
a formal , conflict  resolution  process. 
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Metropr>!iton 

Ironsportafion 

Commsssion 


BAY  AREA  ASSOCIATION 
AIR  POLLUTION  OF  BAY  AR£A 
CON  fROL  DISTRICT  G0'€RfiVENT3 


EIWIRONMENTAL 

MAi^^AGEMENT 

PROGRAM 


AQMP/Tech  Memo  10  (XMITt  MAINTENANCE  PLAN  1577 

SUMMARY  OF  RESULTS 


TECHNOLOGY  FORECASl  QUESTIONNAIRE 
COMBUSTION  SOURCES 


The  Technology  Forecast  Questionnaire  was  designed  to  detenmne 
the  Impact  of  future  technological  developments  on  combustion 
source  emissions.  By  polling  a panel  of  experts  using  the  Delphi 
technique*  H was  hoped  that  a consensus  opinion  could  be  obtained 
on  a wide  range  of  new  and  conmercially  untested  technologies  t^at 
Bright  have  significant  Impacts  on  the  nature  of  air  quality  problems 
In  the  decades  to  come.  Hhlle  technological  solutions  have  large 
^jbllc  appeal  because  they  Involve  mlnimun  disruption  of  established 
Institutions  and  lifestyles,  they  often  Involve  long  lead  times 
betw^n  conceptualization  and  comerclal  usage,  and  they  Involve 
very  h1^  costs.  This  survey  effort  was  designed  to  Identify  a 
realistic  time  fraoie  for  tfhen  new  control  techniques  would  become 
* available  lit  order  to  gain  a perspective  on  the  need  for  other 
types  of  controls.  The  tesuTts  of'the  survey  were  planned  to  1) 
help  define  best  available  control  technologies  (BACT)  by  1985  and 
2000  and  2)  detenalne  the  upper  boiaid  of  future  emissions  and  air 
quality  estimates. 

The  first  round  of  questionnaires  (originally  three  were  planned) 
covered  the  following  areas: 

0 baseline  emissions  for  five  coid>ust1on  units:  connerclal 
boilers,  reflneiy  heater.  Industrial  firetube  boiler.  Indust- 
rial watertube  boiler,  utility  boiler 

0 deduction  of  SOx  and  NOx  and  particulate  emissions  for  ' 
each  of  the  above  units 

0 pace  of  technological  development 

REPRODUCIBILnY  OP  THE? 

0 control  costs  ORIGINAL 

The  control  technologies  that  were  evaluated  are  listed  in  Table  1. 

Whi’e  the  rate  of  response  to  Round  1 was  satisfactory  — fifteen  mailed 
back  out  of  eighteen  — few  of  those  surveyed  were  able  to  complete 
more  than  25S  of  the  questionnaire.  None  of  the  participants  were 
familar  or  had  expertise  in  all  the  controls  or  in  all  the  types  of  units. 
The  results  of  the  survey  are  described  in  the  following  section. 
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TABLE  1 

CONTROL  TtCHNOLOGlES 
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QUESTIONNAIRE  RESULTS 


The  results  of  the  survey  are  sunmarlzed  In  Attachment  A.  Respondents 
were  requested  to  rate  thanselves  as  very  familiar,  moderately  familiar 
or  unfamiliar  with  eadr  control  technology.  The  values  of  responses 
show  tho  range  of  values  given  by  those  who  Indicated  that  they  were 
moderately  or  very  familiar  with  the  subjects  In  question. 


The  following  observations  were  made  on  the  survey  results: 


0 The  wide  range  of  technologies  being  studied  and  developed 
for  combustion  emissions  control  Is  so  extensive  that  It 
Is  difficult  for  a single  groi^  or  Individual  to  have 
expertise  In  all  of  them.  Typically,  research  efforts 
concentrate  on  one  aspect  of  control  a particular  class 
of  cond)ust1on  unit,  a single  pollutant,  engineering 
feasibility,  economic  feasibility,  commercial  application, 
etc. 


0 A very  wide  range  of  emissions  reduction  potential  were 
rL-ported  (e.g.  20-95*  for  flue  gas  desulfurization  on 

• desulfurization  on  utility  boiler?).  This  could  be  attribut- 
able to  the  fact  that  control  efficiencies  for  new  tech- 
nologies are  based  on  prototype.  Idealized  operating  con- 
ditions; actual  operational  performance  may  vary  significantly. 
Thus,  engineers  who  have  experience  In  Implementing  new 
controls  tend  to  be  more  pessimistic  than  researchers. 

0 Up-to-date  cost  data  are  difficult  to  obtain.  Although  cost 
information  exists  (and  was  cited  by  a few  of  the  respondents) 
in  the  literature,  they  are  often  two,  three  or  more  years 
old  or  are  presented  In  a variety  of  non-standardized  formats. 
Some  cost  Information  of  control  equipment  Is  known  by 
manufacturers  but  are  of  a proprietary  nature. 

0 There  existed  some  question  as  to  whether  the  percentage 
reductions  cited  by  respondents  were  applicable  to  baseline 
or  uncontrolled  emissions  levels  (although  the  Instructions 
specified  reductions  over  baseline  emissions). 

0 The  wide  range  of  projected  control  efficiencies  indicated  that 
there  are  considerable  operational  problems  with  the  | ,osed 
technologies  and  that  actual  emissions  reductions  will  je 
lower  than  those  projected  by  research  efforts. 


0 Implementation  of  NOx  controls  in  new  units  are  considerably 
less  difficult  and  costly  than  existing  units. 


0 Flue  gas  desulfurization  costs  appear  to  have  risen  200 
to  300  per  cent  from  the  last  comprehensive  and  definitive 
cost  study  performed  by  McGlamery  and  Torstrick  in  1975. 
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0 Tho  technologies  which  are  predicted  to  lie  available  by  l*Wo 
for  widespread  commercial  use  are: 

flue  gas  desulfurization 
limestone  process 
lime  process 
sodium  process 

desulfurization  of  petroleum  to  .25%  sulfur 

combustion  modification 
staged  cosdiustlon 
low  excess  air 
flue  gas  recirculation 
burner  modifications 

flue  gas  denitrification 

selective  ron-catalytic  reduction  with  ammonia 

fut.1  denitrification 

0 Additional  technologies  which  are  predicted  to  be  available 
for  widespread  commercial  use  by  the  year  2000  Are: 

'alternative  clean  fuels 
low/medium  BTU  gas 
oil  from  coal 
desulfurized  coal 

desulfurization  of  petroleum  to  .1%  sulfur 

flue  gas  denitrification 

selected  catalytic  oxidation 


TECHNOLOGY  WORKSHOP 

In  ’'lew  of  the  problems  encountered  with  using  the  questionnaire  format, 
a one-day  workshop  was  convened  to  discuss  further  the  status  of  condiustion 
control  technology.  Participants  of  the  workshop  (see  Attachment  B for 
attendance  list)  were  asked  to  review  the  results  of  Round  I and  attempt 
to  narrow  the  ringe  of  responie  where  possible  Thier  comments  and  opinions 
are  summarized  In  attachment  />. 

Planning  Assumptions 

Based  on  Round  I results  and  workshop  comments,  the  following  t itative 
planning  assumptions  are  proposed  for  the  air  .,uality  evaluation: 

1.  Flue  gas  desulfurization  (F60)  processes  are  able  to  yield  80%  or 
more  reductions  of  SOx  emissions  over  uncontrolled  'zvels  for 
utility  and  large  industrial  boilers  (assirajing  .5%  sulfur  content 
in  fuels). 


17/ 


2.  Desulfurization  of  petroleum  to  .25%  sulfur  content  Is 
commevyrlally  feasible  now. 


3.  FGD  controls  for  sfoaller  Industrial  and  conmercial  boilers 
are  not  cost-effective  at  present  levels  of  fuel  prices  and 
supplies.  FGD  becomes  economically  attractive  when  fuel  Is  high 
in  sulfur  content  and  low  In  price.  However  non-vtillty  boilers 
are  not  equipped  to  bum  dirtier  fuels  (problans  ^f  corrosion* 
etc.) 

4.  Combustion  modificatic  i techniques  for  reducing  NOx  emissions 
from  existing  Industrial  and  commercial  boilers  do  not  appear 
to  be  technically  or  economically  feasible.  However*  10-2C% 
reductions  have  been  denonstrated  through  Improved  ma1nten>^ ' 
and  Improved  fuel  atomization  via  emulsifiers. 

5 Alternate  clean  fuels  appgpr  to  be  most  pra.lsing  for  Industrial 
and  commercial  boilers  Which  would  not  be  aL.e  to  switch  satis 
factor! ly  to  dirtier  fuels.  These  t^nol ogles  appear  to  become 
technically  and  economically  feasible  In  the  late  1980's-1990's 
as  low  sulfur  fuels  become  scarce  and*  consequently,  more 
e;  rensive. 

6.  FI  uei  gas.*  treatment  for* NOx  control ' appears  to  be  feasible  •'y 
2000  only  fo.'  large  industrial  and  utility  boilers.  It  wou«d 
yield  50-93%  control  efficiency,  depending  on  the  process. 
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ATTACH»®rr  A - SURVEY  RESULTS 


1 BASELINE 
EmSSION 
FACTORS 


Emission  control  technology  will  be  exeained  for  five  co«-> 
bustion  cstegories,  identified  as  aajor  sources  of  NOj^, 

S0j(  and  particulate  eaissions  in  the  Bay  Area.  These 
categories  are  listed  below: 


MAJOR  COMBUSTION  CATEGORIES: 

Comercial  Boiler  (for  space  heating) 
Refinery  heater 

Industrial  Boiler*. 3-10  Mbtu/hr;  firetube 
Industrial  Bo11er-10-2S0  eabtu/hr;  watertube 
Utility  Bo11er->250  mbtu/hr 


In  this  question,  a baseline  enlsslons  level  Is  estab- 
lished for  each  coabustlon  category  In  order  to  provide  a 
base  from  which  to  calculate  control  effectiveness. 


INSTRUCTIONS:  We  wculd  like  you  to  critically  review  the 

baseline  emission  factors  and  where  you  dis- 
agree, correct  them  appropriately.  These 
factors  represent  present  emissions  charac- 
teristics with  state-of-tK*-art  controls 
and  cur'-ent  emissions  regulations. 
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2 EMISSION 
RCOUCTION 
POTCNTI/U. 


In  this  question  we  assess  the  potential  enissions  reduc- 
tion of  ' wid3  range  of  control  technologies  for  the 
coabustion  source  categories  given  in  Question  •.  The 
technologies  are  shown  below,  along  with  soae  specific 
processes  and  techniques  which  appear  proaising.  It  is 
recognized  that  stationary  source  control  technology  for 
SOx  and  NOx  are  in  varying  stages  of  developaent  with 
uncertain  coaaercial  futures.  Thus,  coabustion  and  eais- 
sion  characteristics  aay  not  have  been  established  on  a 
fully  operational  scale.  In  aany  cases,  eaissions 
reduction  can  only  be  accurately  deterained  on  a case-by- 
case  basis,  depending  on  the  particular  operating  aode  of 
the  equipaent.  Nevertheless,  for  planning  purposes,  we 
again  aake  the  saae  assuaptions  on  coabustion  equipaent 
as  in  Question  1 in  order  to  evaluate  a control's 
relative  effectiveness. 


RSBODUcmiLrnr  of  the 

ORIiaNAL  PAGE  IS  POOR 


INSTRUCTIONS:  He  would  like  you  to  give  low  and  high 
estiaates  of  eaissions  reduction  poten- 
tial for  the  appropriate  coabinations 
of  technology  and  source  category. 

Your  estiaates  should  be  in  the  fora  of 
percent  reduction  over  the  baseline 
eaissions  developed  in  Question  l (as 
corrected  by  you).  For  example,  coa- 
bustion aodification  techniques  can 
achieve  30-50t  reduction  in  MOx  eais- 
sicns  from  utility  boilers. 

Please  also  indicate  your  degree  of 
familiarity  with  each  technology,  i.e., 
very  familiar,  moderately  familiar, 
unfamiliar.  You  are  encouraged  to 
comment  on  your  estimates,  add  to  the 
list  of  technologies  or  specify 
promising  processes  for  a technology. 


477 


w 


IIIIIINillllll 


s 


I N 1 1 1 1 1 


o 


TeacRw 


a 


null 


! o| 

IS 


1 1 III  1 1 h' 

I Mil  I II 


479 


4MU 


QUESTION 


■3 


PACE  OF 

TECHNOLOGICAL 

OEVELOPHENT 


New  technological  concepts  pass  through  several 
stages  of  research  and  developnent  before  successful 
conaiercial  applications  can  be  realixed.  The  first 
Is  that  of  scientific  feasibility  (I)  where  the 
concept  IS  experlaentally  verified.  The  second  Is 
that  of  engineering  feasibility  (II)  where  an  opera- 
ting prototype  verifies  ikiat  a concept  will  In  fact 
function  as  Intended.  The  next  step  of  co— erclal 
developwent  (HI)  tests  the  concept  against  coaoetl- 
tfve  alternatives  and  deaonstrates  ecbnowlc  feasibility. 
Finally,  a technically  and  econonically  proven  desir- 
able alternative  Is  ready  for  widespread  adoption  (IV) 
to  be  Integrated  physically  and  operationally  into  the 
entire  systen.  typically,  the  lag  tiae  or  accession 
froa  one  stage  to  another  takes  aany  years.  Soaetlaes, 
scientific  discoveries,  governaental  regulations,  new 
technological  Insights  and  changing  econoalc  conditions 
will  speeu  up  this  process  and  aake  feasible,  orocesses 
which  foraerly  appeared  to  be  Infeasible. 


INSTRUCTIONS:  In  this  question,  we  would  like  you  to 
1)  Identify  specific  and  aost  proalsing 
process(cs)/techn1que(s)  under  eac^ 
broadly  naaed  technology;  Z)  Indicate  for 
each  process  or  technology  the  stages  of 
developaent  on  the  tiae  scale  provided  as 
follows: 

Let  II  represent  engineering  feasibility 
is  deaonstrated 

III  represent  coamerclal  feasibility 
ts  deaonstrated 

IV  represent  widespread  adoption  is 
achieved 

It  is  assumed  that  the  scientific  feasi- 
bility (Stage  I)  of  all  of  these  process- 
es has  been  demonstrated. 
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4 CONTROL 
TECHN0L06Y 
COSTS 


Oeteralning  control  technology  costs  Is  nade  difficult 
by  the  dearth  of  connerclal  applications,  fast  changing 
economic  trends  and  uncertain  political  climate.  Never* 
theless,  for  planning  purposes  me  require  some  estimates 
of  control  capital  and  operating  cost  to  evaluate  the 
relative  cost*effect1veness  of  controls.  An  appendix  to 
this  questionnaire  containing  cost  data  derived  from 
current  literature.  Is  provided  for  your  reference. 


INSTRUCTIONS;  We  will  require  cost  Information  In  various 
formats,  depending  on  the  particular 
control  technology  considered.  Specific 
Instructions  are  given  for  each  technology. 

In  all  cases,  give  low  and  high  estimates 
of  the  appropriate  cost  items.  Estimates 
Should  reflect  the  cost  differential 
directly  attributable  to  control  Implemen* 
tation.  For  instance,  the  capital  cost  of 
a new  boiler  with  combustion  modi f .cations 
for  NOx  control  should  be  the  increase  In 
boiler  cost  due  to  the  modifications. 

Where  capital  costs  are  requested.  Include  In  your 
estimate,  the  cost  of  design  engineering.  Annual 
costs  should  include  maintenance,  energy  and  monitoring 
costs,  taxes  and  Insurance.  Do  not  Include  annualized 
capital  cost  in  the  operating  cost. 

State  costs  in  1977  dollars.  If  this  is 
not  possible,  state  the  base  period  for 
which  your  estimates  are  given. 

You  are  encc-”*aged  to  explain  the  basis  of 
your  estimates,  as  necessary.  In  the 
Comments  column. 
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Attaclaent  B 

- List  of  Technology  Workshop  Participants 
July  19,  1977 

Alan  Goodly 

California  Air  Resources  Board* 

Ron  Friesen 

California  Air  Resources  Board 

Don  Bartz 

KVB,  Incorporated 

Don  Christensen 

P6  A E 

Robert  Hoseoann 

PG  & E 

Janes  Quinn 

P6  & E 

Roger  Staha 

PG  A E 

Herb  Johnson 

Bay  Area  Air  Pollution  Control 
District 

Janes  Tonich 

Bay  Area  Air  Pollution  Control 
District 

Don  Teixeira 

Electric  Power  Research  Institute 

Bill  Loscutoff 

California  Air  Resources  Board 

Gary  Leach 

California  Air  Resources  Board 

Eugene  Leong 

Association  of  Bay  Area  Govemnents 

Ron  Wada 

Association  of  Bay  Area  Govemnents 

Irene  Kan 

Association  of  Bay  Area  Govemnents 

OABAG 

Association  of  Bay  Area  Governments 

HoMCIaiainont  • Wartisl^^  CaWomla  9W0S  • (llSlMl<«iao 

Maiy  26.  1978 


ilr.  Jmiks  a.  Uftlleer,  Exeaitlve  Director 
Energy  Resources  ConsM^atlon  aad 
DevelofiMiit  GOHrtssIcn 
1111  Hone  Avenoe 
Sdcrawito,  Celtfomla  95825 

Dear  Nr.  Halker: 

Ttiank  you  for  the  opportunity  to  coHMnt  regarding  the  Fossil  1 and  II 
Project.  The  following  roicnts  are  those  of  staff  and.  except  where 
noted,  should  not  be  construed  as  an  official  ABAB  policy  position 
either  In  favor  of  or  In  opposition  to  the  proposed  project.  In  re- 
sponse to  your  letter  dated  April  21.  1978.  we  have  enclosed  with  this 
letter  prellwlnavy  cownrnts  to  provide  your  staff  tilth  a tioely  response 
and  to  elicit  sow  feedback  froo  the  Energy  Cowlsslon  on  whicn  areas  of 
our  review  are  of  greatest  Interest. 

Review  Responsibility  ^f  ABAB  * 

Although  the  Association  of  Bpy  Area  Govemwnts  does  not  grant  pemits. 
the  Association  Is  the  designated  lead  agency  for  air  quality*  water 
quality,  solid  waste  nanagenent  and  Industrial  siting  planning  In  the 
Bay  Area.  In  partial  satisfaction  of  these  responsibilities  ABAC  has 
prepared  a long-range  Integrated  Environwntal  Nanagewnt  Plan  for  the 
regW  which  Includes  the  Nontezuw  Hill  Site  Identified  In  the  Fossil 
I and  II  Notice  of  Intent  (our  review  will  be  restricted  to  this  site). 
Also.  ABAC  has  prepared  geographically  disaggregated  long-range  projec- 
tions of  population,  housing,  wploywnt  and  land  use  for  the  region. 

Our  review  of  the  Fossil  I and  II  P^ect  focusses  on  conforwnce  or 
non-confornance  with  our  work  In  these  two  areas.  He  note  additional- 
ly that  should  the  project  entail  aqy  requests  for  Federal  expenditures 
under  designated  prograns  of  ONB  Circular  A-95.  ABAB.  as  an  Areawide 
Clearinghouse  would  have  the  authority  to  review  the  project  and  to 
ascertain  whether  It  duplicates  unnecessarily  federal  spending  and 
whether  It  Is  consistent  or  Inconsistent  with  regional  policies. 

The  level  of  detail  of  Information  presented  In  the  Fossil  I and  II  NOI 
Is  In  many  Instances  Insufficient  to  fora  a basis  of  a detailed  review 
of  consistency  with  the  Environmental  Managenent  Plan.  Thus,  In  certain 
areas  where  the  HOI  Is  not  specific  we  Indicate  a preferred  direction. 
Our  later,  official  comnents  will  expand  the  review  herein  to  consider 
simultaneously  the  Pittsburg  6&9  projects  since  naqy  of  the  same  Issues 

OFTffB 

vs 

Representing  City  and  County  Governments  in  the  San  Francisco  Bay  Area 


®JP®ODUCIBILnY 

ORiGIVAr  P A 


are  present  with  these  projects.  Should  uy  questions  arise  concerning 
these  cownents  attached  please  do  not  hesitatd  to  contact  Or.  Ronald  Y. 
Ifada,  A8AG  Energy  Prograa  Manager. 


Charles  Q.  Forester 
Director  of  Plan  Inplenentatlon 
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paa.N;iiA»Y  comoiTS  on  p.g.&  e.*s  fossil  i and  ii  pROJca 


Air  Quality  Consldcritlows 

Hlth  respect  tjo  air  quality  la  tlie  Saa  Fraacisco  Bqy  Area.  P.G.t  E. 
has  Indicated  that  the  proposed  coal-fired  facility  will  confora 
to  all  exlsti'ig  air  pollutant  ealssloa  regulations  except  one:  The 
New  Source  /lew  Rule  adopted  for  the  nine-county  Oqy  Area  by  the 
California  .^'r  Resources  Board  1a  BecMber  1^.  The  analyses  con- 
ducted In  Sivport  of  the  Bay  Area  Air  Quality  Maintenance  Plan  In- 
dicate twn  tf^lags:  First,  that  tydrocarboa  orisslons  should  be 
■lalalzea  fnwi  all  possible  soeroes.  and  second  tiiat  additional  NQK 
orfsslons  fron  projected  new  seeroes' would  not  adversely  effect  oxi- 
dant Itsvels  In  the  region.  The  Mw  Source  Review  Rule  with  calsslon 
of^tt  (fbr  ydrocarboas)  was  Identified  In  the  plan  and  approved 
as  being  esrt  ttlal  to  the  attalaaont  and  aalntenance  of  the  Federal 
oxidant  staiv  ird  In  tile  region.  Thus.  In  our  view.  It  Is  essential 
that  /•i'propri'  ate  hydrocarbon  enisslon  offsets  be  Identified  and 
docuaen^ed  as  part  of  the  approval  process  for  the  facility-  Hhlle 
P.6,  t 1.  actiMwIedges  the  enisslon  offset  requiranents  of  the  re- 
gulations. no  specific  offsets  are  Identified  In  the  NOI  for  review. 
Additionally,  the  New  Source  Review  Rule  requires  ttot  new  sources 
apply  "best  avaiioute  controlled  technology'^.  While  the  enisslon 
control  techir^ogy  proposed  ly  P.6.&  E.  Is  probably  the  nost  reliable 
and  effective,  cwaaerclally  proven  technology  avalltiile  today,  sub- 
stantial 1>  nore  effective  tedmologles  currently  being  deoonstrated 
elsewhere  txnild  be  available  for  use  with  the  proposed  facility.  If 
necessary,  a delay  In  the  start-up  schedule  to  acconnodate  the  nore 
advanced  ccntrol  technology  should  be  considered. 

Finally,  widi  respect  to  SO?  enisslons.  the  Bay  Area  Is  classified  as 
Class  II  area  for  SOj  er** J:e  Prevoitlon  Of  Significant  Deterioration 

provisions  of  >the  Clean  Air  Act.  Prellnlnary  analyses  appear  to  Indicate 
that  as  proposed.  Fossil  I and  II  would  consune  roughly  80S  of  the  al- 
lowable Incremental  enisslons  In  the  vicinity  of  the  plant.  This  means 
that  only  201  irlll  renain  for  other  potential  sources,  thereby  signif- 
icantly reducing  the  pf'ssibllltles  for  certain  new  Industry  as  well  as 
cogeneration.  Cn  the  Interest  of  naxinizing  Industrial  siting  options 
In  the  Bay  Area  wiille  still  meeting  cleaner  air  goals,  any  Improvement 
In  SO2  control  efficiency  w>Mi1d  be  of  substantial  benefit. 


Water  Considerations 

The  proposed  plar  4III  withdraw  45  m.g.d.  of  river  water  as  cooling  system 
make-up  retumir'  about  30  m.g.d.  after  use.  Because  this  IS  m.g.d.  Is 
consumed  It  If  no  longer  available  for  downstream  use.  We  would  urge 
a thorough  ^"aluatlon  of  alternative  scxirces  of  water  that  would  avoid 
any  deplet  of  river  flow.  A regional  study  of  wastewater  reclamation 
In  the  B-iy  Area  Is  about  conmence.  Reclaimed  wastewater  from  the  Bay 
Area  Is  a desirable  water  source  because  If  used  at  the  power  plant  It 
would  botS  provide  cooling  water  and  augment  river  flows.  'VV 
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Solid  Waste  Considerations 


Ibe  proposed  project  will  produce  large  quantities  of  fly  ash  fron  the 
baghouse,  bottoa  ash  froa  the  boiler  and  sludge  fron  the  desulfurization 
equipnent.  Three  alternatives  are  being  considered  by  the  aiqillcant  for 
disposing  of  the  ash  and  sludge.  Tbqy  are:  1)  beneficial  reuse,  2)  on- 
site disposal  and  3)  off-site  disposal.  If  land  disposal  were  used,  the 
ash  and  sludge  would  be  nixed  together  prior  to  disposal.  At  present 
there  are  too  few  data  on  the  cbarocterlstlcs  of  the  nixed  sludge  and  ash 
conplex.  Tberef-'re.  further  stad1«  should  be  conducted  In  order  to  de- 
temlne  the  design  criteria  for  land  disposal.  In  addition.  In  order  to 
nininize  aiqr  adverse  environnental  Inpacts*  such  design  criteria  should 
also  neet  the  requirenents  of  the  Fedml  Resource  Comervatlon  and  Re- 
covery Act  of  1976*  as  well  as  the  requirenents  of  the  State  Hater  Re- 
sources Control  Board  and  the  Regional  Hater  Quality  Dxitrol  Board. 

The  Fossil  I and  II  project  suggest  the  use  of  refuse-derived  fuel  as 
an  alternative  fuel  source.  ABAC'S  draft  Environnental  Nanagenent  Plan 
Includes  the  reconnended  action  that  resource  recovery  projects  be  re- 
viewed to  ensure  consistency  w^th  county  and  regional  solid  waste  plans 
and  other  environnental  goals  and  standards.  Ife  would  urge  that  addit- 
ional analysis  for  t**e  project  Indicate  the  degree  to  whldi  the  use  of 
refuse-derived  fuel  Is  consistent  with  the  county  solid  waste  nanagenent 
plan. 
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REPORT  OK  THE  COilFERDiCE  OX 
"THE  USE  OF  COAL  IN  CALIFOI^^IA* 
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Submitted  by;  People  for  an  Energy  Policy  (PEP) 
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Report  c;j  the  Conference  on  "The  Use  of  Cual  in  Cclifomlu" 

1.  PARTICIPANT'S  REACTIOTJ 

1.1  iSTRCOUCTIOri 

On  Kay  9th  through  11th,  1978,  the  Jet  Propulsion  Laboratory  oroanizcd 
a conference  on  coal  use  for  California,  co^spcmsored  by  the  Federal  OeparteeAt 
of  Criergy  ana  the  California  Energy  Cossaission  in  Pasadena,  California.  This 
was  a first  in  an  effort  to  explore  the  practicality  of  the  use  of  coal  for 
California's  future  energy  needs.  This  conference  was  unique  in  that  it  provided 
t?K:  opportunity  for  a group  with  diverse  viewpoints  to  get  together  and  exchange 
infonraticn. 

R»:pri'.tr  :td  .<ere  Industry,  Federal  ar*d  Stote  Covemrjer.ts.  •Jr.iver-.ici*  • 
and  Public  Interest  Groups.  Thorough  discussions  ensued  for  three  days  on  the 
nee<i  for  coel  in  Ca1ifomia'.s  energy  mix.  Technical,  environmental  and  econc*nic 
issues,  surrcunding  the  use  of  coal  as  an  energy  source  for  California  were 
dis-pissed. 

REFB(H)1JCIBILnT  OP  WS 

1.2  COi‘iFtR£r;CE  REACTION  PAHr*  p pnoR 

Governor  Jerry  Brown,  Jr.  addressed  the  opening  session  Kay  9th.  He 
encouraged  California  to  take  a leadership  role  in  developing  the  right  energy 
mix.  lie  set  the  scene  for  consideration  of  the  use  of  coal  in  California. 

The  conference  created  a preseising  format  for  California's  cili/ens. 

It  established  a forum  whereby  leading  conservationists  and  executives  fre^ 
coal  rfr.lnt  and  coal  ccnsjmir.g  Industries  eAplored  cocr:cn  grounds  on  nu-erous 
issues.  Overall  the  conference  was  vfell  organized  and  ran  srx)othly.  This  was 
a successful  beginning  in  conr.unicating  issues  on  the  use  cf  coal  for  Califcrnia. 


495 


The  conference  showed  the  need  to  introduce  coal  into  our  energy  aix. 

The  need  was  a;;pirent  to  study  diverse  options  to  supply  California's  srowing 

need  for  energy.  Ife  exist  include  conservation,  hydroelectric,  natural  $as, 

solar,  oil,  geothersal,  coal,  and  nuclear.  The  availability  of  these  energy 

resources  can  create  the  "balanced  energy  nix".  More  developsent  and  expanded 

use  of  conservation  will  be  needed,  bat  with  gas  and  oil  becooing  increasingly 

* 

expensive  and  in  short  supply,  other  options  will  be  necessary  to  noct  the  State's 
iti'ar  ri*fiuirr^:tits.  ihc  State  eu‘‘t  surely  recognize  the  need  for  both  coal 
and  nuclear.  Here  we  are  with  a virtual  nuclear  aoritoriua  in  the  State  such 
tl;at  coal  becases  a !ikely  candidate  for  a future  energy  source  in  California. 

The  stage  is  set  far  controversy.  Interveners  will  address  the  concerns  and  all 
of  California  will  be  benefited  froo  these  discussions. 

As  a result  of  this  ccal  conference  the  farun:  to  discuss  coal's  use  in 
California  has  been  created.  He  sho*.*1d  expect  this  foruc  to  evolve  into  a teas 
which  will  include  a broad  section  of  t.Ne  attendees  at  the  conference  to  assure 
continuity.  This  tsasi  should  include  etesdiers  of  all  the  diverse  groups 
represented  to  ensure  a ccr,prehensive  study  and  the  necessary  leadership  role  to 
stixulate  interest,  initiate  studies,  and  pull  together  all  issues  for  consideraticr 
in  determining  the  role  for  the  use  of  coal  for  Californians. 


496 


affli  isircss  fdir  a»L  nr  otifsasu 
2;  1 DtPAxo:r:s  ir:iRsr  S2C9S 

CallfiBrcia  has  a and  ex^andfag  aennn^.  Ca1ifot*nia  oust 

eMlnue  to  evalua^  its  aoeial  and  econrafe  fbtnre  fn  order  to  identify  and 
j^re  the  ne^sary  fngyedients  are  avail^le  ta  support  plans  for  econoAlc 
#rdatil.  dne  vital  .ingredient  is  energy.  Tlie  amunt  of  available  energy  and, 
dost  of  siiCb  energy  will  ha^  a significant  iapact  on  the  future  life  style  in 
California. 

The  (•opular  ami  nost  widely  accepted  plans  for  California  arc  ftM.tr.ed 
on  an  expanding  population  and  increasing  ecommic  grtwth.  The  population  is 
expected  to  increase  frea  an  influx  of  people  ooving  to  California  in  search  of 
the  "good  life”  and  froa  tite  xaturing  of  our  present  population.  This  tsaturing 
alone  will  significantly  inci^se  the  niedier  of  households  and  the  work  force. 
Adecuate  plans  should  assure  sufficient  energy  to  provide  for  these  expandin.: 
neecs.  Resi  fa*ni1ics,  whatever  the  source,  will  require  housing,  transportaticn, 
jobs  and  civil  services.  In  providing  for  new  families,  we  must  continue  to 
attract  selected  industry  and  new  business  to  provide  jobs  for  youth  and  maintain 
our  prcset:t  standard  of  living.  At  the  sa.Te  tiaie  we  must  strive  to  increase  the* 
standard  of  living  of  the  economically  disadvantaged. 

2.2  AVAILABILITY/USES  FOR  ENERGY  OPTIOiJS 

A conservative  estimate  of  the  forcasted  energy  growth  rata  to  provide 
for  the  social  and  economic  plans  of  California  is  a 4.5  par  cent  increase  per 
year.  Most  of  the  energy  needs  of  California  are  presently  provided  by  hydro- 
electric, gas  and  oil.  The  oil  embargo  of  1973  vias  a clear  sign  thet  large  oi’. 
supplii'S  arc  not  always  reliable  and  that  the  supply  is  limited.  Other  or 
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98$  and  ofl  such  as  for  mobile  ene^sy  sources  for  planes  and  tractors,  the 
yteetits-  tftdastfy^^gdtefro^^  ai^~fertTt  1 ^rs  eophaslze  the  need  for  conservata 
of  these  resources  and  a diversity  of  energy  options.  We  cannot  depend  on  gasi  , 
end  oil  salting  our  ^ture  energy  needs  ecmomfcally. 

The  recent  drou^t  in  California  (197S>1978)  was  another  sign  that  hydriS 
electric  energy  will  not  always  be  dependable.  In  addition,  future  expansion  of^ 
this  resource  is  doubtful.  He  are  using  about  all  the  hydro  power  available  In 
Ifte  S^te  wittout  significant  dffi»ge  to  our  wate»'»ays  and  water  quality. 
Consequently  we  aust  look  to  other  options  to  neet  California's  projected  needs. 

Sfflie  of  these  options  include  solar^wind,  nuclear  fusion,  nuclear  fission, | 

I 

geothersal , coal  anu  bionass.  Solar  power  and  conservation  are  presently  being  ’ 
actively  pronot^  in  California.  Conservation  is  effective  in  reducing  the 


projected  forecast,  but  voluntary  consenration  is  very  uncertain  and  therefore 
•iiir**lfatilr*.-  Sn1<tr  is  presently  being  u<‘.c<tl  for  heating  but  firre  again  thi*  iU*«iri'r 
of  ir.e  uncertain  and  unreliable  due  to  the  state  of  technology  and  co*.t.  is«>lh 
sqlar  and  conservation  will  continue  to  play  an  important  ole  in  California's 
options,  but  their  contribution  over  the  next  ten  to  twenty  years  will  only  be  a 
few  per  cent  of  the  total  energy  used.  Geothermal  and  biomass  pov;er  also  play 
important,  although  very  limited,  roles  in  the  State's  energy  needs.  California 
is  fortunate  In  having  a few  of  the  limited  sites  for  geothermal,  but  not  enough 
to  contribute  significantly  to  projected  needs.  Nuclear  fusion,  breeder  reactors, 
anti  wind  power  have  a number  of  technological  problems  to  overcoire  to  becone  a 
viable  source  in  the  next  thirty  years. 

2.3  SHORT  TERfi  ENERGY  SOURCES 


The  most  promising  alternatives  for  new  energy  generation  in  the  next  ten 
to  twenty  years  are  coal  and  nuclear  fission.  Both  of  these  options  should  be 
considered  for  California.  Here  ws  will  only  consider  the  possible  uses  cf  coal 


in  California. 


2.4 


COAL  UTlilZATllU 


Codl  can  be  both  4:rrctly  or  indirectly  o fu  *1  to  prov’  le 
Oir».*ct!y  it  c«>n  b»?  used  for  heating,  electric  po»»t:r  pr-idi.Ttiofi,  and  f*ro»*-*;s 
for  industrial  use.  Iiu  ir>xtly  coal  can  be  transfonsod  iniu  c'con  gaseous  cr 
liquid  fuels.  C^al  ccN.titutv'S  uLout  i>Q  per  cent  of  our  rosiMiiniag  fossil  fuel 
reserve  in  the  United  States.  It  presently  supplies  43  per  cent  ef  cur  tiation's 
energy  needs  but  only  about  6 per  cent  of  California's  energy.  Early  acceptance 
and  d^el0K%nt  of  the  coal  option  in  California  could  eTiminate  future  energy 
Shdf^l^s  for  east  transpoftation.  food  processing  an^gricul  turs,  paper 
indeS^ry,  petroleuci  industry,  steel  industry,  and  the  cesnent  industry.  Conti.  .. 
grow^  of  the  autocrobfle  use  requires  large  quantities  of  energy  to  produce  the 
fuef  tlie  autcs^bile  uses,  to  produce  the  steel  for  fabrication,  and  to  produce 
the  ceaent  for  whe  roads  on  which  it  tra.els.  The  social  and  eccnoaic  well  being 
of  California  could  very  well  depend  on  the  use  of  coal  as  one  of  our  energy 
options. 
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3.  IM?£OIM£fiTS  TO  THE  USE  OF  CCAL 


A; I en*7- option'^  that  wo  ontploy  or  plan,  to  csolcy  have  S03;»j  adverse 

effects  iS  viav*ed  by  var.ous  crcjps.  The  more  we  know  about  a given  technology, 

the.  care  we  recognize  these  negative  iraoacts  associated  with  each  option.  Hydro- 

• > ^ 

electric  impacts  the  waterways  with  dams  which  distrub  the  natural  environment. 

Ga*:  and  oil  produce  hydrocarbons  and  carbon  dioxide  which  are  relei  tc  ;hc 
environment'.  Solar  collectors  require  land  use  and  are  considered  and  eye-sore 
by  many.  Nuclear  produces  radioactive  and  thermal  wastes  which  must  be  managed. 

The  negative  impacts  of  coal  are  fa^irly  well  known  and  act  as  impediments 
to  its  use.  Coal  is  cocssonly  regarded  as  a "dirty"  fuel  because  of  the  pollutants 
generated  by  its  use.  These  stack  gas  pollutants  and  the  residual  ash  must  be 
managed.  These  factors  and  other  impediments  are  covered  in  the  following 
discussion. 

3.1  Eri'/IROrvXENTAL  CONS  I DERAT  IONS 

Environrsntal  considerations  have  been  assuming  a major  role  in  detsnnining| 
the  use  of  the  various  energy  options.  The  establ ishiient  of  the  Envirc*r.rii  ntal 
Protection  Agency  (EPA)  and  the  evolution  of  the  controls  which  they  are  mandating 
has  cast  a shadow  on  the  genet  '.ion  of  electrical  energy  with  coal  To  avoid 
detrimental  affects  on  the  environment  and  meet  the  SOx,  N0x»  and  particulate 
emission  standards  of  the  Clean  Air  Act,  coal  plants  require  stack  gas  cleanup 
systems  which  challenge  the  state  of  the  art.  Technical  problems  combine  with  high^ 
costs  of  installation  and  operation  to  make  the  use  of  coal  in  new  installations 
less  attractive.  The  Cv^  “greenhouse"  effect  is  of  concern.  Much  more  research 
I*.  !;r‘ori*  a C0ffsi;i  tO  burn  l.mjf;  fiUiifiL  i t ler.  Cf  COul  in  cwdt*. 

Anuthfr  rnvi rr;ftr:;iTiL.‘il  considerdti'm  is  the-  dinpO'.jl  of  thi*  scliJ  vi.r.fs* 
generated  by  burning  coal.  Adequate  plans  must  be  formulated  to  rainimics  t.h*.* 
impact  of  this  ccncern. 
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3.2 


TRASSWRTATI*.’: 

Thu  uninccrru;:tGd  cu)vctnont  of  a supply  of  coaI  to  pouer  plants  urvSirnts 
a Cicjcr  cna1l«;n''e.  Tha  unit  coal  trains  coaliS  not  ba  adequately  tanuled  on 
California  tracks  without  a sajor  upgrading  effort.  Railroad  bed  upgrading 
should  be  acccaplished  with  the  goal  of  Bininizing  traffic  problees  at  autaoobile 
Intersections^  Ihe  societal  considerations  of  noise,  vibration,  and  coal  dust 
■ust  also  be  cainisized  in  the  upgrading  process. 

The  transportation  of  coal  by  slurry  pipeline  is  particularly  attractive, 
but  Gust  consider  the  t vailability  nf  water  at  the  source  and  the  interstate 
pul  icier,  involved.  The  nc  jhboring  states  which  can  provide  covl  to  CiIifomi«i 
wrv^*  fuuiMi  by  the  Ualcr  Resource  Council  Final  Task  Repurt  to  be  in  an*.r.  with 
^itical  water  related  energy  probleas.  It  is  not  likely  that  tney  will  want  to 
export  a scarce  resource.  To  make  the  slurry  pipeline  feasible,  it  night  require 
a parallel  water  return  pipeline.  OPl® 

page  is  poor 

3.3  CC0FERATIG3  OF  KEIGHSORINS  STATES  O*®**®*^ 

It  appears  that  the  neighboring  states  would  provide  coal  to  California 
as  long  as  they  have  a surplus  over  their  needs  but  their  willingness  to  absorb 
any  of  the  coal  generated  probleas  is  questionable.  Hie  continued  siting  of  co«ii 
fired  generating  plants  in  other  states  witii  export  of  their  electrical  power 
output  to  California  is  becoming  less  attractive  to  the  involved  states.  These 
effects  on  surrounding  states  must  be  considered  in  any  coal  utilization  plan. 

3.4  LA30R  COfiStOERATIONS 

The  reliability  of  coal  mining  and  railroad  unions  must  be  considered. 
Labor  agrs£--.ants and  contracts  should  be  structured  to  maximize  the  reliability 
of  the  continuous  supply  of  coal  to  generating  plants. 

3.5  STATE  RESULATCRY  CCNSICERATIOHS 


Certain  events  such  as  the  discontinuing  ' plans  for  the  Dow  Checicai 
and  :r.:-  .crt  rJucleor  Plant  r.ovo  ccr.trlhutio  TC  f'lv 
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California  is  discsuragin;  industriai  grotrth.  Ther3  is  no  question  U;at  the 
regulatofy  environr»nt  contributed  to  the  deoise  of  the  projects.  The  Governor 
has  expended  a lot  of  effort  to  assure  ever^fone  that  California  is  not  anti- 
busioess,  but  this  concern  oust  be  addressed  by  regulatory  actions. 

The  Callfonila  Energy  Coanisslon  Is  being  dilligent  In  their  exploration 
of  alt  energy  alternatives.  The  concern  heTd  by  Is  that  thelf  enthusiasa  for 
solar*  geathemal , wind,  and  other  developing  options  night  preclude  the  proper 
encouragenent  of  those  options  best  suited  to  provi<Se  our  growing  energy  near 
tern  needs.  Coal  and  nuclear  power  are  seen  as  necessary  arid  presently  useable 
options  tdildi  can  carry  our  State  Into  the  Twen^«F1rst  Century.  The  Energy 
Coanisslon  should  realistically  assess  all  options  as  to  their  ability  to  oeet 
our  power  recpilrecents  and  provide  a balanced  prograa  to  oeet  our  Increasing 
needs. 


3.6  CAPITAL  IXYESTNENT  CQRSIOERATIQNS 


Power  plant  capital  costs  for  new  plants  are  running  in  the  nctghbortiuod 
of  SlOOG/idE.  This  puts  the  cost  at  $l  billion  for  a l.CCO  !f<E  plant.  Raising 
this  kind  of  capital  over  an  extended  constriction  period  cf  8 to  12  years  becssres 
a noniffl»nta1  task.  In  order  for  a lender  to  make  this  kind  of  coositcent  he 
wanu  a stable  borrower  and  the  assurance  that  the  project  will  becorae  operational 
to  return  money  on  the  investaent. 

In  order  for  the  utility  to  have  a good  credit  rating,  i.e.  appear  stable, 
it  is  necessary  for  them  to  have  a sufficient  return  on  their  investz:ent  and 
operating  costs.  The  Public  Utility  Conimission  is  a key  dctenniaint  of  the 
utilities*  ability  to  finance  projects.  Rate  relief  snust  be  given  due  consideratio 
in  order  to  ensure  the  viability  of  utility  borrowi.-ig. 


An  additional  consideration  is  the  willin-jness  cf  2ar.ks  to  make  loins 
a long  term  project  ‘which  has  to  be  constructed  in  en  adverse  sccic-po’.iticai 
enviroaT-sn*.  If  there  is  doubt  that  tne  plant  *;li  ever  teceze  cceratisnal. 


..;i 


n-. 


soz 


will  net  C0T.2  readily.  Tne  present  noldinc  pattern  on  D'a'olo  Car.yen  anc  tne 


recent  ca'.cel latiun  of  tr.e  Sundesert  Plant  cast  a real  concern  cn  tne  viability 
of  nucif-ar  prcji.*<  t*..  cooMitnents  to  coal  aust  be  nadc  in  an  c»iyiroic:i*tit 
wiiich  {«.i;mI1(‘1*.  that  of  these  nurlcar  projects.  This  envirotsaent  aust  be  iwiirovtil 


to  Mke  these  options  work. 

3.7  TECHTUCAL  OEYaOP?£!fTS 


SEPEM)lK3BILir7  OP  1HB 
ORHaWAT.  PAGR  B POC» 


Nationally  coal  research  and  developoent  is  receiving  r great  deal  of 

ft 

attention.  There  are  many  options  for  the  burning  of  coal  which  are  being  pursued. 
Each  of  these  has  potential  in  its  own  right,  but  nust  overcooe  certain  obstacles. 
ATFaSPHCRIC  auiDIZEO  CEO  (AfB) 

The  An:  shows  a great  deal  of  potential  for  burning  high  sulfur  coal  and 
ctMitrolling  the  stack  releases.  Major  obstacles  it  faces  are  the  distribution  nf 
the  coal  to  the  reactor  for  even  firing  and  coopetition  fron  the  Pressurized 
Fluidized  Sed  advocates.  Further  developcent  on  the  AFS  is  required  and  It  is 
estioated  that  it  would  be  the  late  1980's  at  the  earliest  before  there  would  be 
an  AFB  in  cosaercial  operation. 

COAL  LI(W!FICAT10K 

Coal  liquification  is  having  developmental  problems  and  appears  to  be  a 
longer  renge  option.  Corasercial  operation  is  esticated  to  be  out  beyond  1995. 

COAL  GASIFICATION 

Coal  gasification  appears  to  be  an  easier  alternative  to  develop  tlwin 
coal  ll«|uification.  lt*s  Major  obstacle  appears  to  be  the  cwiplcx,  cx|icnsivc 
gas  cleanup  system  required.  This  has  been  estimated  to  be  in  coKmerical 
operation  by  1993  at  the  earliest. 

S0LVE?t7  REFIficD  COAL  (SRC) 

SRC  (toes  not  appear  to  be  as  attractive  as  a deve1cpc6.ito1  a1terr.ate. 
Problems  with  the  high  ash  content  continue. 
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CfiV«£::r!C!i^L  gas  asArajp 

Conventional  furnaces  are  a proven  state  of  the  art  and  stack  ^as 
• IfafNip  \j\Utte,  arv  dl*.u  0|i«*rtfli0fi«i1.  The  hiyh  co*.t  of  stack  cl:-.»r  ;•  Mill 
ha*.  evc*ry*^e  searching  for  a better  way.  The  goat  of  keeping  coal  gas  e^atssions 
to  the  level  of  low  sulftir  oil  eaissions  is  a difficult  task.  Various  alternates 
of  flue  gas  desul^rization  are  being  explored.  The  particulate  fly  ash  can  be 
handled  by  electrostatic  precipatators  or  bag  houses.  The  bag  house  show  sooe 
real  benefits. 

Overall,  it  appears  that  conventional  furnaces  widi  stack  gas  cleanup 
systeiBS  have  the  capability  to  be  enployed  now  to  help  us  n^t  our  energy  needs. 
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4 


RCCOmcNOATICriS 


PEP  believes  that  all  sources  of  energy  should  be  considered  for  use  by 
California*  inc1udio9  coal.  The  following  recoeoendations  are  Intended  to  help 
California  use  coal  to  the  State's  benefit.  Sooe  of  these  recooaendations  would 
be  applicable  to  the  proootion  of  other  energy  sources  also. 

4.1  GOVERK^SSTAL  LEADERSHIP 


The  Governor  of  the  State  of  California  should  provide  the  leadership. to 
create  rcasor.ab1e  opportunities  to  construct  private<y  otwied  coal  energy  facilities. 
T:.e  legislature  oust, provide  the  enabling  and  supporting  legislation.  The 
Governor  oust  trke  sn  active  part  in  inpleaer.ting  any  of  the  ensuing  recowacndations. 


A cosnon  need  is  for-  leadership  in  calling  for  solutions  to  probleas,  rathef  than 

# 

roadblocks*  as  well  as  clear  delineation  of  the  responsibilities  of  State  Agencies 
involved  with  “energy. 

Although  core  state  leadership  may  be  needed  in  facility  location*  it  is 
.thought  best  to  lisit  their  function  to  one  of  review  and  not  initiation  of  site 


location  decisions. 

4.2  ENERGY  PLANTilNG 


California  oust  have  a clear  and  well  defined  energy  plan  which  considers 
all  the  altcrnote  energy  sources  and  their  caiiability  to  In.*  uti1i/i?d. 

The  first  step  is  to  define  the  expected  deoand  for  energy  in  grrioral  und 
coal  in  particular.  In  the  short-term  (on  the  order  of  20  years)  existing 
technology  and  enviroraaental  considerations  will  probably  liait  coal  to  central 
electricity  generating  stations  and  sone  industrial  process  heat  applications.  It 
is  i<iiportdnt  to  accurately  forecast  the  need  in  terms  of  quantity  and  schedule. 
Th^s  is  particularly  true  for  coal  where  extensive  supporting  facilities  are 
required  and  long  term  supply  contracts  must  be  made. 

4.3  £:;viRC:;r-*'f:TAL  sta:;oaros 


A clear 


C:.-':n:tion  of  envirofriental 


stand.!rd5  -rthich  will  be  applied  to 


SOS 


California*^  utilization  of  coal  laust  be  aadc. 

PEP  does  not  favor  relaxation  of  environoental  standards  which  reasonably 
protect  the  health  and  well  being  of  citizens  of  the  State.  The  health 
probleas  caused  by  gaseous  and  particulate  eoissfons  fron  coal  coEsbustion  are 
uell  established.  Current  technology  sust  be  evaluated  to  assure  reliable  energy 
production  and  acceptable  air  staiulards  in  the  neteoralogical  context  of  California. 

Increased  air  quality  requirenents  cause  increased  quantities  of  solid  * 
wastes.  Much  oore  thought  of  safe,  peroanent  storage  of  this  quantity  of  wastes 
oMSt  be  given. 

Solutions  tc  these  gaseous  and  solid  waste  probleas  say  be  such  an 
economic  penalty  that  is  c^ld  be  a real  limitation  to  the  use  of  coal  in 
California.  It  is  ioprotant  that  the  environmental  requirements  be  clearly  defined 
before  embarking  on  a coal  program  in  California. 

4.4  COKPRCKQISIVE  STATE  REVIEM  BGARO 

A comprehensive  State  review  board  representing  all  State  agencies 
Involved  with  energy  facilities  should  be  established  to  expedite  the  complex 
review  process.  Faster,  more  Uiorough  review  would  mean  less  time  either  to 
reject  or  cooqilete  the  facility.  A shorter  time  would  provide  more  flexibility 
In  planning  an. wull  a*.  nrluccHl  overail  tmergy  co*..tu. 

The  recent  example  of  tiie  Oow  plant  illustrated  the  problems-,  exaggerated 
or  not,  of  dealing  with  a multiplicity  of  agencies  whose  goals  are  not  always 
consistent.  It  is  recognized  that  an  Energy  Facility  Review  Board  would  not 
necessarily  have  had  jurisdiction  over  the  Dow  plant. 

Although  the  California  energy  industry  has  developed  an  ability  to  work 
with  the  existing  system,  coal  facilities  present  new  and  c(x>.plex  chaMenjos  tc 
riifpilatory  practices.  There  are  no  major  coal  facilities  in  California  and  there* 
fore  no  model  rjles  to  follow.  Simpler  regulation  “nay  ease  the  introduct'on  of 
this  energy  source  into  California. 


506 


Ex&L^les  cf  a^^nistret^ve  srsups  w^iich  sr.sjl4  be  repreaerjiei  on  ;ucn 
a review  boan!  could  Include  air  artd  water  quality,  land  use,  coastal  agencies, 
fish  and  wildlife,  transportation,  safety,  and  local  governs^ttt  •cpresentatives. 
This  board  should  be  charged  with  1:r4>l£cicnt1ng  the  State  energy  ;1an,  solving 
rather  than  creating  probleas  and  suggesting  alternatives  If  pro|.-csed  plans 
prove  unacceptable. 

4.5  CSTASLISH  UESTEiCI  AREA  REUTIORSKIPS 

The  Governor  should  Initiate  plans  to  work  sore  closely  with  neighboring 
States  and  encourage  a store  cooperative  ifestem  regional  effort.  Every  effort 
should  be  aade  to  recognize  and  support  a feeling  of  Interdependence  between 
neighboring  citizens. 

For  a short  while,  California  will  continue  to  need  electricity 
ioportvd  from  neighboring  States.  It  may  be  that  limitations  In  transportation 
as  well  as  other  economic  considerations  will  ssake  It  dosirui.1;!  to  locave  new 
coal  electric  generating  plants  In  neighboring  States.  It  sesas  Important  to 
Inform  our  neighbors  that  these  are  the  true  reasons  and  not  just  an  attemot  to 
export  the  pollution. 

Additionally,  the  problem  of  disposal  of  solid  wastes  must  be  considered. 
As  mentioned  above, this  problem  has  not  been  thoroughly  studied,  neighboring 
States  may  resist  receiving  these  wastes. 

In  general,  a better  spirit  of  cooperation  must  be  sought. 
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5. 


SUK1ARY 


A scenario  of  continued  growth  in  energy  consuoiption  by  California  is 
probable.  A 4.5  plus  per  c^t  increase  per  year  will  be  required  to  laeet  our 
population  and  economic  growth.  Conservation  is  an  immediate*  but  undependable 
alternative.  Solar^wind*  geothermal,  biomass,  and  fusion  are  promising  but 
unlikely  to  make  a significant  contribution  to  our  short  term  needs.  Hydro* 
electric  is  pretty  well  being  utilized  fully  now.  Gas,  oil,  coal,  and  nuclear 
appear  to  be  the  near  term  options  to  meet  our  projected  growth  needs. 

Gas  and  cii  presently  fulfill  a large  part  of  California's  energy  needs 
and  could  be  utilized  to  meet  our  expanding  needs  if  supplies  prove 'dependable 
and  plentiful.  The  growing  recognition  of  alternative  uses  of  gas  and  oil,  as 
exemplified  by  the  Shah  of  Iran's  purchase  of  nuclear  power  for  his  country,  may 
make  gas  and  oil  too  valuable  and  expensive  a resource  for  our  long  term  use. 
Thus,  coal  and  nuclear  must  be  considered  as  alternatives  for  nem  energy  needs. 

The  coal  conference  indicates  the  potential  for  lack  of  leadership  and 
the  lack  of  a cohesive  State  energy  policy  which  tray  effectively  preclude  the  use 
of  coal  in  California.  The  consequence  of  this  action  in  conjunction  with 
unavailability  of  gas  and  oil  could  result  in  an  energy  shortage  that  would  lead 
to  high  cost  energy.  This  would  stifle  economic  growth  and  put  an  undue  burden 
on  California  citizt'n*;,  ex|K*cld11y  Uio*.c  on  fixcti  {ncomi*s. 

To  assure  the  ability  of  Califonia  to  meet  its  energy  needs  we  must 
continue  to  promote  actions  such  as  the  coal  conference.  Ue  need  to  develop  a 
sound  energy  policy  with  a unified/effective  Energy  Commission  to  implement  it. 

Ue  must  provide  the  overall  leadership  to  ensure  a reliabie,  growing  and  eccncmic 
supply  of  energy  for  California.  This  is  vital  to  our  standard  of  living  and 
our  free  enterprise  economy. 
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CITIZEN  ACnON 

CAUIORNIA  CmZD«  ACIKM  GROUP 


tOCB 


0 


CALTO0OA 


(016)446^4931 

n SOUnCBN 
LJ  CALVOBMA 
aSUVItatwoodBM. 
losAi«elai.CA  90064 
013)4954)417 


BEACnOB  TO  COHFEBEB(S  OH  GOAL  USB  FOft  CALIFaBB&& 
HELD  IN  PASADBRA,  HAT  9-11,  1978 


The  (^ifornia  Citizen  Action  Group,  a atateulde  consianer  organization 
of  some  5,000  meDbers  tAlch  rognlarly  intervenes'  in  policy  proceedings 
before  the  California  Pid>llc  Otilitles  Commissicm  and  the  Energy  Besources 
Conservation  and  Development  Coomlssioa,  uas  r^resented  at  the  Coal 
Conference  iu  order  to  stay  abreast  of  develop li^  Issues  as  coal  is  intro- 
duced into  California's  energy  siq>ply  system.  Citizen  Action's  involvement 
in  energy  issues  has  traditionally  been  frcas  the  perspective  of  C^ifomlans' 
econtraic  interests  as  individual  consumers.  Issues  such  as  air  quality, 
safety,  land  use,  water  availability,  and  waste  disposal  have  been  relevant 
only  insofar  as  they  represent  economic  costs  which  must  ultimately  be  borne 
by  California's  consuaers.  Similarly,  the  cost  of  energy  to  commercial  and 
industrial  users  has  been  of  concern  only  to  the  extent  that  it  is  reflected 
in  the  price  of  goods  and  services  purchased  by  individual  consumers. 

Citizen  Action's  present  interest  in  coal  use  is  primarily  in  its 
application  as  a fuel  source  for  electrical'  generation.  From  the  standpoint 
of  state  policies,  this  is  the  only  use  of  coal  for  which  an  institutional 
framework  exists  which  provides  an  available  forum  for  citizen  group  input, 
and  even  this  participation  is  circumscribed  by  tt  availability  of  financial 
resources.  The  much  more  decentralized  choices  which  must  be  made  in  deter- 
mining  coal's  suitability  as  a boiler  fuel  do  not  lend  themselves  to  public 
intervention  in  the  decisionmaking  process,  except  to  the  extent  that  such 
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usages  must  coofoxn  to  air  ai^  water  quality  standards.  To  sooie  degree* 
the  Public  Utilities  Casmissioa's  recently  concluded  investigation  into 
natural  gas  supply  policy  for  the  1978-1990  period*  in  which  Citizen  Action 
participated*  might  be  seat  as  involving  a choice  between  natural  gas  eoad 
coal  for  P3,  P4*  and  PS  custoows  — but  this  contrast  was  never  raised  as 
an  is»ie  during  the  nearly  60  days  of  hearings*  and  fuel  oil  was  considered 
throughout  the  proceedings  as  virtually  the  only  substitute  for  natural  ga 
as  a boiler  fuel. 

Even  in  the  limits  context  of  coal  use  for  electrical  generation* 
there  is  confusion  as  to  pr«:i8ely  idtat  d^ree  of  flexibility  Cslifomia 
energy  supply  nlamers  will  have  in  the  coming  decade  in  choosing  betwera 
coal-  aid  oil-fired  baseload  power  plants.  Sie  uncertain  status  of  the 
Rational  Energy  Plan*  and  the  seemii^ly  broad  eiviroimieatal  exemptions  from 
its  coal  conversion  provisions*  has  contribute  to  a goieralise  confusion 
as  to  diat  President  Carter* c acd  Secretary  Schlesiager's  repeate  incantations 
of  increased  coal  usage  actually  mean  for  California.  It  was  the  failure 
to  edress  at  the  very  outset  this  confusion  in  national  policy  r^arding 
all  usages  of  coal  which*  in  Citizen  Action's  view*  constitute  the  greatest 
shortcoming  of  the  Pasadena  conference. 

The  organizers  of  the  conference  should  have  ettesqite  to  establish  a 
policy  context  for  coal  usage  in  California  at  the  op«>ii%  session.  An 
attempt  could  have  been  mee  to  examine  the  various  coal  conversion  provisions 
of  the  Rational  Eaergy  Plan,  survey  the  different  exemptions*  explain  as  well 
as  possible  other  federal  'policies  relatli^  to  coal  usage*  and  relate  this 
all  to  California.  Certainly  this  would  have  provided  a framework  for  the 
subsequent  examination  of  technological*  institutional*  and  social  issues 
which  Citizen  Action  saw  as  the  raison  d'etre  for  the  conference  in  the  first 


place.  Instead*  the  soporific  repetition  of  one-line  beatitudes  was  substi- 
tuted for  a meaningful  discussion  of  policy.  Nowhere  was  this  more  prgysi^ 


re  was  this  more 


than  in  the  remarks  of  Dr.  Alec  Mils,  speaking  in  place  of  George  Fteich  Jr. 
as  Che  DOB  r^resentacive  in  the  eeaaicm:  "I  don't  believe  the  hard 

path  and  the  soft  path  are  amtually  exclusive  — in  the  words  of  Bob  Thome, 
they're  mutually  d^endent.”  Apart  frtmi  the  heretofore  unprecedented  ccmscrlp- 
clon  of  the  legendary  Ur.  Thome  into  the  ranks  of  mergy  philosopher-sorcerers. 
Dr.  Hills*  profundity  cast  little  llliiminatioa  on  federal  policy  with  respect 
to  coal.  In  fact,  until  disabused  of  this  by  the  ccmference  or^nlaers,  GLtlsen 
Action  was  of  the  strong  suspiciion  chat  the  disjointed  nature  of  the  conference 
had  been  staged  in  order  to  cast  the  thoughtful  but  mundane  remarks  of  Governor 
Brown  and  Energy  Commlssloa  Chairman  Richard  HauUin  in  statesmmrlike  roles. 

In  its  discussim  of  various  policy  issuea  surrounding  coal  usage,  the 
conference  left  a good  deal  to  be  desired  simply  in  terms  of  choreogr^fay. 

There  seemed  to  be  a mlniinftl  amount  of  coordination  between  the  members  of 
each  panel,  and  the  degree  of  advance  pr^amtion  a^^red  to  vary  considerably 
from  speaker  to  speaker.  Bvm  more  troublesome,  the  assume  level  of  common 
knowledge  attributed  to  mend>ers  of  the  audience  was  quite  low.  The  resulting 
discussion  of  policy  natters  was  quite  elementary,  and  hardly  worth  presentation 
in  a conference  format.  In  Citizm  Action's  view,  these  problems  could  have 
been  corrected  by  a greater  effort  on  the  part  of  the  Jet  Precision  Laboratory 
to  focus  the  discussions.  Considerably  greater  advance  communication  with 
panel  participants  was  obviously  necessary,  and  the  pr^aratlon  by  each 
participant  of  a brief  discussion  paper  which  could  have  bees  circulated 
before  the  conference  to  all  r^lstrants  would  have  b^n  quite  helpful. 

Because  of  the  conspicuous  informality  which  had  surrounded  the  various 
speakers'  preparation.  Citizen  Action  has  no  way  of  evaluating  idtetber  a 
shortcoming  existed  in  the  actual  selection  of  individual  panelists.  In  the 
interest  of  preserving  Interstate  relations  with  Texas,  a vital  supplier  of 
natural  gas  to  California,  Citizen  Action  has  no  comment  on  the  selection  of 
the  dinner  speaker  except  to  note  that  a guitar  and  a Stetson  would  have 


all 


greatly  Js^oved  his  presentation  without  detracting  noticeably  from  the 
content  of  his  ranarks. 

To  the  extent  that  the  conference  was  intcoided  to  serve  a second  purpose, 
the  exchange  of  tedmical  Information  between  various  eloeents  of  the  coal 
energy  delivery  syston  community  that  are  interested  in  atpanded  usage  in 
California,  Citiaoi  Action  has  no  real  basis  on  which  to  comment.  Hbether 
the  information  provided  by  the  panelists  was  of  value  to  the  commercial 
pcnrticipaats  is  something  only  they  can  answer,  but  from  the  amount  of 
business  cards  which  chained  bands  daring  the  coffee  breaks  it  was  clear 
that  information  exchanges  take  place  at  a range  of  different  levels  at 
conferences.  T>hll3  the  prevalence  of  vendors  in  the  andieice  made  it  deer 
from  the  outset  that  the  conference  did  not  have  the  innoceiffie  of  a high  school 
science  fair,  neither  did  it  take  on  the  crassness  of  a high  twbnology 
swap  meet.  By  falling  in  between,  however,  the  technical  information 
transfer  objectives  of  the  conference  were  undear  ~ especially  in  light 
of  the  rather  basic  level  of  the  subject  matter  discussed. 

In  that  area  t^lch  was  Citizen  Action's  main  interest  in  the  proceedings, 
the  economics  of  coal  usage,  the  conference  discussions  were  quite  frustrating. 
The  truism  that  coal  use  can  not  be  both  dean  and  cheap  was  invoked  by  a 
variety  of  speakers.  Leaving  aside  the  question  of  idiether  it  cai>  be  either, 
most  of  the  references  to  cost  during  the  three  days  were  made  in  the  tone 
of  something  fdiicb  someone  else  w ild  have  to  deal  with.  BTSI  representative 
John  Lynch  best  embodied  this  general  attitude:  "To  put  any  restrictions  on 

how  far  we  go  for  our  eneifgy,  to  put  any  restrictions  on  idiat  Is  an  economical 
source  of  energy,  is  a mistake  we  have  made  and  we  cannot  afford  to  make  that 
mistake  any  more  ...  idiat  we  need  is  a dependable  source  of  energy." 

An  obliviousness  to  cost  is  often  typical  of  those  idio  concern  themselves 
primarily  with  the  technical  aspects  of  energy  production,  a burden  to  be  over^ 
come  rather  than  a criterion  by  which  to  choose.  This  economic  m3ropla  is 
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usually  Justified  by  the  boosteriffla  of  an  oil  field  wildcatter,  or  the 
assertion  that  there  is  no  choice  by  a technocratic  specialist.  Because 
its  orlentajUon  is  to  the  supply  planning  fuinztion  conducted  by  public 
agencies,  oad  because  It  is  neither  blessed  nor  victimized  by  a specialization 
in  any  one  particular  ^exgy  source,  the  California  Citizen  Action  Group 
ordinarily  finds  these  assertions  quite  alien.  In  fact.  Citizen  Action's 
fundaoental'  premise  in  its  intervention  in  regulatory  proceedings  is  to 
posit  the  eslstence  of  choice  and  the  relevance  of  economic  cost  ~ when 
fully  calculated  ~ as  a basis  by  ^ich  to  choose.  Unsurprisingly,  this 
was  not  a viewpoint  to  be  found  at  a gathering  of  coal  Junkies. 

From  those  econcsic  aspects  of  coal  usage  which  were  discussed.  Citizen 
Action  has  cause  for  r > small  concern.  Ignoring  the  more  exotic  applications 
such  as  liquelaction  and  gasification,  tdiich  are  likely  to  be  heavily  subsidize'* 
by  the  federal  government  as  d^sonstratlon  projects  for  the  foreseeable  future, 
the  reliance  on'coal  combustion  as  a source  for  California's  electrical  supplies 
is  likely  to  contain  several  economic  risks  of  enormous  magnitude.  The  first 
and  most  obvious  is  the  relationship  with  the  coal  producing  states,  all  of 
which  went  to  great  lengths  to  Indicate  that  California  would  have  to  provide 
remuneration  for  pollution  caused  by  mining  operations.  The  same  was  true, 
but  even  more  so,  for  any  minemouth  generation  facilities  '***  although  the 
representatives  from  producing  states  indicated  that  such  facilities  would 
likely  be  precluded  altogether  because  they  are  tantamount  to  the  politically 
heinous  crime  of  interbasln  water  transfer.  Even  assuming  that  such  water 
can  be  made  available,  this  is  a substantial  cost  which  California  consumers 
will  be  expected  to  bear.  Similarly,  as  Utah  representative  Reed  Searle  put 
it,  no  slurry  pipelines  will  be  built  without  a water  exchange  guarantee,  ^Ich 
he  envisioned  as  requiring  dual  pipelines  stretching  from  Utah  to  California, 
one  carrying  coal  slurry  west  and  the  ether  carrying  clean  irater  east. 

A second  such  risk  involves  the  nature  of  the  coal  transportation 
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system  itself.  The  structure  of  the  cmference  provided  a perversely  illuminating 
ercliai^e  on  the  merits  of  slurry  verses  rail  transportation.  According  to 
slurry  advocate  John  Lynch,  slur'''*  costs  are  about  one  half  of  those  incurred, 
by  rail  transport;  slunry  costs  are  intrinsically  more  stable  over  time  because 
more  than  half  of  rail  espenses  are  tied  to  the  cost  of  labor  nrhereas  slurry 
pipeline  costs  are  almost  entirely  capital;  slurries  have  economies  of  scale 
while  rail  transport  does  not;  western  rail  carriers  have  historically  lacked 
even  barge  competition  and  have  been  able  to  charge  what  the  traffic  will 
bear;  and  "railroads  cannot  be  allowed  to  continue  th<^ir  dictatorial  strangle- 
hold over  moving  the  nation *s  coal,"  According  to  Frank  Guerin,  speaking 
for  the  Soutbeir  Pacific  railroad,  SP  already  owns  the  largest  slurry  pipeline 
in  the  world,  it  foresees  no  prcbloDj  in  providing  sufficient  rail  capacity, 

"and  I suggest  you  call  your  stockbroker."  As  asserted  by  Mr,  Guerin, 
capital  formation  will  not  pose  a problem  to  the  coal  transport  sector 
"because  the  advantage  to  th«  consumer  will  support  a price  sufficient  to 
raise  capital." 

Apart  from  the  gleeful  optimism  of  one  very  well-situutea  company  in 
the  coal  transport  sec^'or,  the  conference  proceedings  gave  t fleeting  glimpsu 
of  Just  bow  serious  capital  formation  problems  may  be  in  promoting  expanded 
coal  use  for  electrical  generation.  As  Indicated  by  Edward  Vickers,  appearing 
on  behalf  of  the  Bank  of  America,  financing  has  become  an  increaslngljr  Important 
variable  in  coal  project  development  and  currently  stands  In  excess  of  all 
other  costs  combined.  According  to  Mr.  Vickers,  inflation,  has  both  increased 
capital  and  construction  costs  while  at  the  same  time  eroding  the  borrowing 
power  of  the  firms  involved  In  coal  production.  Furthermore,  most  mining 
companies  — which  had  no  debt  at  all  in  the  early  1960's  — ar>i  presently 
carrying  debt  up  to  30-40Z  of  their  capitalization,  which  Mr.  Vickers  identified 
as  approaching  tl.e  limit  of  their  creditworthiness  under  conventional  financing. 
The  solution;  according  to  Mr.  Vickers,  virtually  all  voal  projects  in 


514 


RESPRCDUCIBILrrY  OF  THE 
ORT»-  PAGE  K P<W. 

California  wil'i  require  soae  fora  of  cash-flow  or  project  fioancing.  Under 
such  financing,  lenders  are  willing  to  provide  up  to  75Z  of  the  capital  in 
debt  fora  in  exchange  first  clain  to  the  revenues  generated  by  the  project 
^ing  financed.  Uhile  this  technically  takes  the  financing  of  a project  off 
of  the  borrower's  regular  books  and  frees  the  borrower  froB  its  d^enture/ 
indenture  requlresents.  it*  nevertheless  requires  coopletion  and  perforaance 
guarantees  which  expose  the  borrower  (and  ultiaiately  consuBiers)  to  considerable 
risk.  Secondly,  to  the  extent  that  the  equity  portion  of  the  project  finance 
is  provided  by  a borrower's  noraal  capital  structure  (i.e*.  30-50Z  debt),  the 
portion  which  is  derived  froa  debt  creates  a "double  leveraging"  of  the  equity 
which  can  result  in  an  exorbitant  rate  of  return  on  "true  equity"  upwards  of 
20Z. 

Projec'%.  financing  has  yet  to  be  extensively  used  by  California  utilities, 
and  can  not  be  regarded  as  a proven  finamring  vehicle  by  which  to  bring  new 
energy  supply  pr3jects  on  line.  The  first  major  scrutiny  which  the  concept 
has  received  is  CPUC  Application  No.  5762b.  in  which  a joint  venture  of  the 
Pacific  Lighting  Corporation  and  PG6E  have  applied  for  a construction  permit 
to  build  an  IHG  ten..inal.  There,  the  problem  of  double  leveraging  has  been  . 
raised  by  PGAE's  financing  plans,  while  Pacific  Lighting  faces  problems  of 
dilution  of  the  value  of  its  common  stock  because  of  its  decision  to  finance 
its  portion  of  the  project's  equity  requirements  entirely  through  sales  of 
stock.  Furthermore,  the  portion  of  tbe  project  which  will  ultimately  be 
considered  equity  has  climbed  from  7SZ  to  34Z  because  of  AFUDC.  resulting  in 
much  higher  rate  of  return  requirmaents. 

A further  problem  in  financing  coal  projects  is  the  coal  itself.  As 
described  by  Milt  Lavin.  one  of  the  JPL  moderators,  there  is  a financial 
chicken  and  egg  problao  where  tbe  mine  operator  won't  invest  in  a new  mine 
(which  can  take  as  long  to  develop  as  it  does  to  build  a new  baseload  power 
plants  according  to  Joseph  Vancik  of  Bitimiinous  Coal  Research.  Inc.)  until 


It  has  a coDCracc  with  a utility,  aud  a utility  «ou*t  Invest-  until  It  has  a 
site  for  a poucr  plant.  Once  a contract  between  the  nine  operator  and  the 
utility  Is  negotiated,  sone  provision  nust  be  nade  for  escalation  of  the 
contract  price.  According  to  Lowell  Bash  of  Ernst  6 Ernst,  this  is  lilcely 
to  necessitate  the  use  of  a coal  adjustnent  clause  sinllar  to  chose  which 
have  wreaked  such  havoc  on  the  federal  regulatory  process  in  the  petrolen 
sector.  At  a tine  when  federal  policy  appears  to  be  the  indeniag  of  energy 
prices  to  the  world  price  of  crude  oil,  it  apparently  is  to  nuch  to  expect 
a utility  to  be  able  to  obtain  a loog-tem  contract  at  a fixed  price  for  the 
life  of  Che  project,  with  future  escalations  tied  to  sone  non-energy  index, 
however,  as  Hr.  ?ush  cook  pains  to  note,  the  use  of  such  adjustaent  clauses 
can  very  easily  reduce  whatever  incentive  a utility  has  to  get  the  best 
price  fron  a supplier  and  can  prove  very  difficult  for  regulators  to  aonitor. 

la  assessing  the  econoaic  aspects  of  coal  as  a source  of  electricity 
generation,  careful  heed  must  be  paid  to  the  uncertainty  of  cost  projections 
for  any  electrical  generation  facilities.  The  past  decade  has  seen  enocaous 
increases  in  construction  and  operating  costs,  as  well  as  an  Increase  in  the 
aagnltude  of  uncertainty  surrounding  cost  projections  that  is  virtually 
intolerable  for  planning  purposes.  In  gereral,  however,  it  is  escalations 
in  capital  and  fuel  costs  which  have  r^iresented  the  aost  significant  sources 
of  uncertainty  in  cost  projections,  and  there  is  reason  to  believe  that  these 
escalations  nay  be  interdependent  over  tine.  Consequently,  they  may  be  of  less 
value  for  comparative  purposes  than  other,  more  qualitative  criteria.  In 
Citizen  Action's  view,  however,  it  is  precisely  this  Inflationary  factor 
tdilch  is  of  greatest  relevance  in  making  the  comparison  between  coal  and  the 
so-called  non-generational  alternatives:  conservation  and  solar.  As  the 

de  facto  indexing  of  all  conventional  energy  prices  seems  Increasingly  ever- 
present, and  such  cartel-like  behavior  becomes  tentatively  embraced  by  the 

Carter  Administration  as  a move  to  stem  oil  imports,  the  economic  merits  of 
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Che  ooft-geiiecaciofial  alteroacives  should  looBjSi^e.  Ti  the  ejpes  of  California's 
energy  supply  planners. 

Although  price  as  an  induceaent  to  energy  conservation  has  recently  received 
a aeasure  of  respectability  anoog  enviromentalists  and  lalssez  faire  econonists, 
analysis  oi  direct  housdiold  enocgy  consouption  in  1976  indicates  that  energy 
price  increases  are  highly  regressive.  As  a prop«gtion  of  before^tas  incones, 
energy  consaapcion  falls  dmatically  as  incones  rise.  The  poorest  10  percent 
of  all  hous^olds  (a  household  uith  an  incoee  less  than  $3,000  per  year)  spend 
20.22  of  their  Bonthly  budget  on  bone  energy  consuaption  and  9. 62  of  their 
budget  on  gasoline.  In  contrast,  the  average  housdiold  (with  an  annual  incone 
of  about  $12,000)  spends  3.82  of  its  incone  on  hone  energy  consmpcion  and  3.62 
on  gasoline.  The  richest  102  of  all  houselholds  (vith  incone  above  $30,000 
per  year)  qien  only  2.02  on  hone  energy  coosostpcion  and  2.22  on  gasoline.  As 
a result,  a 30  percent  increase  in  the  price  of  energy  will  reduce  the  average 
household's  real  incase  by  2.22.  For  the  poorest  -decile,  any  increase  in  the 
price  of  energy  id.ll  cause  a reduction  in  real  livUig  standards  that  is  7 tines 
as  large  as  it  for  the  richest  decile,  or  a decline  of  8.92  and  compared  to 
1.32.  Sinilar  di^arities  can  be  shoun  for  the  effect  of  energy-induced  price 
increases  for  consumer  goods  and  services.  (All  figures  above  are  taken  from 
*T>istributional  Inpacts  of  Carter's  Energy  Proposals,"  pr^ared  by  Lester 
Tburow  for  the  Congressional  Joint  Econonic  Coratlttee,  Kay,  1977.) 

The  California  Citizen  Action  Group  feels  that  California's  energy 
supply  planners  must  give  greater  attention  to  the  economic  ramifications 
of  energy  technology  choice  than  has  been  done  in  the  past.  MtUe  the  prevalent 
concerns  raised  by  the  coal  conference  related  to  the  inflationary  impact  of 
such  technology  choice,  there  Is  a growing  body  of  research  on  the  comparative 
emplo]pent  potential  of  different  supply  options.  In  Citizen  Action's  view, 
these  considerations  will  increasingly  tend  to  favor  the  non-generatlonal 
alternatives.  As  energy  supply  planners  come  to  recognize  that  new  supply 


517 


projects  represent  the  largest  societal  Investsents  .subject  to  state  influence, 
tbese  investnents  «rill  be  expected  to  serve  wore  needs  than  aerely  securing  an 
adequate  nosber  of  btu's.  It  is  in  this  cootevt  that  the  future  role  of  coal 
in  California  sboold  — and  will  — be  decenalaed. 
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Disclaiaer:  Tbe  folloiring  report  was  prepared  by  staff  «dio 

attended  the  May  9-ll«  1978  Conference  on  Coal  Use  in 
Callfomias  it  does  not  necessarily  represent  Coun^  policy. 

The  Board  of  Supervisors  of  San  Bernardino  County  neither  re- 
viewed nor  approved  the  text. 

Report:  San  Bernardino  County's  Involvement  In  energy  facil- 

ity siting  is  directed  by  JUIff  (Joint  Utilities  Management 
PlanI,  the  aaergy  el^sent  to  the  General  Plan.  Adopted  in 
197Sf  JUMP  delineates  County  energy  goals*  policies  and  programs. 
The  four  goals  of  JUMP  are: 

1)  Maximize  the  beneficial  effects  and  minimize 
the  adverse  effects  associated  with  siting 
major  utilities. 

2)  Support  energy  conservaticm  as  well  as  efforts 
to  minimize  peak  load  demands. 

3)  Encourage  the  development  of  alternative  energy 
sources  ^ich  have  a minimum  adverse  effect  on 
the  environment. 

4)  Insure  adequate  citizen  participation  and  local 
Government  review  in  energy  related  matters. 

Policy  «diich  relate  to  facility  siting  and  review  include: 

1)  The  County  will  consider  the  locaticm  of  energy 
facilities  in  areas  of  minimal  environmental 
and  community  impact  as  showrt  on  the  JUMP  Sit- 
ing Analysis  maps.  Final  local  approval  will 
be  subject  to  a detailed  submittal  of  informa- 
tion. 

2)  New  major  steel  tower  electrical  transmission 
facilities  should  be  consolidated  with  exist- 
ing electrical  steel  tower  ransmission  faci- 
lities except  where  there  are  technical  or  over- 
load constraints  or  where  there  are  social, 
aesthetic*  significant  economic  or  other  over- 
riding concerns.  Power  line  routes  consisting 
only  of  wooden  pole  lines  are  not  suitable  for 
major  steel  tower  electrical  transmission  lines. 
Existing  pipeline  corridors  are  not  suitable 
for  electrical  transmission  lines  where  there 
expressed  community  concerns  over  visibility  or 
other  issues. 


3)  Support  undergrounding  of  transmission  lines, 
and  encourage  development  of  the  technology  to 
hasten  this. 

4 1 Kew  pipeline  corridors  should  be  consolidated 

with  existing  pipeline  or  electrical  transmission 
corridors  except  «diere  there  are  technical  or 
overload  constraints  or  where  there  are  social,  es- 
thetic, significant  economic  or  other  overriding 
concerns. 

5)  Establish  local  comprehensive  review  procedu^s 
for  major  energy  facilities  proposed  for  this 
County. 

« 

61  Establish  a systra  to*  obtain  early  notification 
from  state  and  fe^ral  agencies  of  proposed  fac- 
ilities. 

Consider  social,  aesthetic,  economic,  cultural, 
health  and  other  formally  expressed  ccraaunity 
concerns  in  reviewing  and  evaluating  proposed 
energy  facilities. 


JIblP  is  a woricing  tool  for  review  of  energy  facilities,  o>ntaining 
siting  criteria  and  twelve  coiq>uterized  Siting  Analysis  Haps. 

The  siting  criteria  checklist  indicates  particular  topics  of  con- 
cern to  the  county  that  are  specific  to  particular  types  of  energy 
facilities  or  coomon  to  all  types.  For  instance,  the  ccmcems  for 
fossil  fuels  power  plants  include  specific  review  criteria  under 
the  topics  of  public  health  and  safety,  ecology,  meteorology -and 
climatology,  toansportation,  soils  and  geology,  and  hydrology. 

The  Siting  Analysis  Maps  indicate  constraints  to  energy  facilities 
by  geographic  area.  Five  categories  of  constraints,  from  least 
potential  for  adverse  effect  to  prohibited  by  policy  and  law,  are 
mapped  for  the  six  major  categories  of  energy  facilities.  The 
constraint  categories  are  a conqposite  of  t%;enty-one  social,  cul- 
tural and  environmental  variables. 

The  use  of  coal  and  coal  products  for  electrical  generation  is 
specifically  addressed  in  JUMP.  As  with  all  alternative  fuel 
sources,  the  use  of  coal  must  be  evaluated  in  terras  of  cost,  avail- 
abilty  and  environmental  effects.  Cautions  are  mentioned  regard- 
ing coal-fired  power  plants  especially  regarding  air  quality  and 
water  supply.  Coal  gasification  and  liquefication  are  analyzed 
at  state-of-the-art  status. 

Unlike  many  jurisdictions,  the  use  of  coal  is  not  a academic  issue 
for  San  Bernardino  County.  Coal  is  now  be«ng  used  as  a fuel  source 
at  four  major  industrial  operations  within  the  County,  including 
Kaiser  Steel  Conq>any.  Southern  California  Edison  Company  has 
announced  two  coal  pilot  plants  for  demonstration  and  research  put- 
poses,  one  a coal  gasification  plant  and  the  other  a cual -fired 
plant.  Two  separate  large  scale  (ISOOMW)  coal-fired  power  plants 


have  been  proposed  • with  possible  siting  in  San  Bernardino  County. 
Several  studies  of  coal  use  in  California  have  been  prepared.  The 
CCIA  Study  specifically  references  Cadis  (in  San  Bernardino  County) 
as  a site  ttet  would  (except  for  air  quality  constraint)  be  highly 
desirable. 

San  Bernardino  Coun^  realizes  that  the  California  Energy  Conmis- 
sion  has  pre-^npted  local  coatrol  over  the  siting  of  power  plants. 
However,  responsible  local  input  is  necessary  if  informed  decisions 
are  to  be  made.  Local  plans  and  regulations  must  be  understood. 

JUMP  has  been  the  primary  tool  used  by  San  Bernardino  County  to 
tran^ait  local  concerns.  However,  as  JUMP  recognises,  a continued 
understanding  state^f^the^art  technology  is  preT>requisite  to 
evaluation  of  power  alternatives . Local  government,  state  govern* 
went,  the  utilities  and  industry  must  have  a common  basis  of  know* 
ledge  if  meaningful  dialogue  is  to  occur.  As  such,  events  such  as  the 
Coal  Confeirence  cure  valuable. 

San  Bernardino  County  attended  the  Coal  Conference  with  the  e^iec* 
tation  of  expanding  our  understanding  of  coal  technology,  cost, 
availibillty,  and  environmental  consequences.  The  session  topics 
appeared  comprehensive,  beginning  with  a general  overview  of  oppor* 
tunities,  need,  and  basic  ^vironmental  constraints,  and  then  pro* 
ceeding  iu*-o  detells.  The  Uucee  basic  technologies  * direct* firing, 
gasification,  and  liquefication  - were  covered,  as  well  as  trans* 
portation,  air  pollution,  econcraics,  and  regulation.  Thus,  the 
major  tcqaics  were  addressed. 

But  were  the  topics  addressed  effectively?  Did  the  components  of 
the  Ccmference  weld  into  a comprehendive  whole?  It  is  here  that 
we  were  not  satisfied  with  the  Conference.  One  participant  felt 
that  it  was  a trade  show,  with  each  of  the  vendors  explaining  the 
merits  of  his  product.  While  this  view  may  be  too  critical,  our 
reaction  as  a whole  was  that  the  Conference  was  not  critical  enough 
in  its  examination  of  coal  alternatives. 

The  technological  status  of  coal  alternatives  was  detailed  with 
good  information  presented.  However,  it  is  our  belief  that  the 
translation  of  these  technologies  to  commercial  uses  is  the  major 
concern,  in  particular,  relative  to  costs  and  environmental  conse* 
guences.  What  are  the  relative  advantages  and  disadvantages  of 
these  alternatives?  How  do  they  compare  to  conventional  sources 
or  other  alternative  technologies?  What  are-  the  water  supply  con* 
siderations  of  each?  What  of  air  quality?  Even  the  experts  lacked 
understanding  of  how  and  where  other  considerations  affected  their 
particular  field.  We  left  the  Conference  with  many  more  questions 
than  answers. 

The  format  of  the  conference  was  very  formal;  the  level  of  infor- 
mation cither  very  technical  or  very  general.  The  formality  inhib- 
ited exchange  of  information  between  the  audience  and  panel,  while 
at  the  same  time  did  not  permit  development  of  a group  discussion 
between  panelists.  One  inherent  problem  in  achieving  the  optimum 
compromise  in  format  was  probably  the  audience.  Meuiy  individuals 
came  from  very  technical  backrounds,  idiile  others  war's  generalists 
without  detailed  prior  knowledge.  It  is  always  difficult  to  sat- 
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amjooe  vAen  the  of  iateioest  and  knowledge  la  highly 

deaerate. 

Znfoxoal  interdiange  tetween  .participents  seated  Biost  pi^uottve 
at  the  dinner  aeetinga.  However#  a limcheon  could  have  been  abre 
effective#  with  tables  organised  by  topic.  (These  remarks  are  not 
reeilly  essential#  but  included  onLy  as  helpful  suggestions  for  the 
"next  tins”) . - 

Any  innovative  activity  such  as  jthe  Coal  Conference  seldoa  esc^;>es 
severe  criticisn#  aneh  of  it  beyond  the  odtitrol  of  its  organisers. 

Ns  believe  that  -the  Energy  CcsBBission#  DOB#  and  JPL  should  be  com- 
mended  for  Uiair  effort  in  organising:  the  (inference.  In  particu- 
lar# we  appreciate  Uie  financial  support  tdiich  pemitt^  our  attend- 
ance at  the  <9onfer^cie.'  O^brall#  we  felt  that  the  Coal  Conference 
was  a valuable  "first”  ti^t  needs  a ”^cond”. 

Pnrv’unrit^Tw^  #»«-•{  />r> 

m pre  eayti^q  local  authority  in  the  siting  of  power  plants#  the 
California  Eniejrgy  Commission  assuBted  respoasibilities  and  obliga- 
tions to  local  jurisdictions.  Similarly#  OOE  has  ^ligations  to 
the  State  of  California  if  use  of  coal  is  required  by  passage  of 
the  Coal  Conversion  Act.  OOE  and  the  Energy  Commission  have  resources 
and  capabilities  beyond  those  of  local  government  and  should  take 
the  lead  now  in  developing  a strategy  for  coal  use  in  California. 

California  needs  a regional  energy  plan  that  will  draw  together 
existing  studies  and  synthesize  the  constraints  and  opportunities 
for  coal  use.  The  plan  should  include: 

1)  A need  assessment  relative  to  the  potential  for 
alternative  sources , including  conservation . 

2)  Identification  of  potential  sources  of  coal  rela- 
tive to  availibility. 

3)  Determination  of  transportation  systems  and  routes 
for  coal. 

4)  Resource  use  analysis  of  the  alternatives. 

5)  Description  of  resulting  ambient  air  pollutants 
based  on  best  available  control  technology. 

6)  Assessment  of  changes  required  in  existing  stack 
and  ambient  air  quality  rules  and  potential  intact 
for  additional  loss  of  local  authority  required 

to  site  coal. 

7)  Identification  of  potential  sites  (general  and 
specific)  or  criteria  for  selection. 

8)  Development  of  a program  to  fund  local  government 
participation  throughout  the  NOI  and  AFC  proceed- 
ing# beyond  the  current  limited  reimbursement  sche- 
dule. 

If  the  State  continues  to  preenpt  local  control,  there  may  an  un- 
avoidable backlash.  The  passage  of  Proposition  13  has  created  a 
straitened  fiscal  situation  for  all  local  governments.  All 
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jurisdictions  must  closely  analyze  their  budgets » retaining  only 
the  most  productive  programs  and  services.  Without  regulatory 
pTOrogitives*  and  seeing  no  beneficial  role  in  the  planning  and 
siting  process,  many  local  governments  may  withdraw  entirely  from 
energy  programs,  tie  do  not  believe  that  this  would  be  desirable 
eitter  for  the  region  or  the  state.  Local  concerns  need  to  be 
articulated,  with  an  nndaynt »nd ing  of  the*  larger  issues  and  per~ 
spectives.  we  suggest  that  local  government  be  encouraged  (and 
provided  the  means  to)  participate  in  the  drafting  of  the  regional 
energy  plan  and  to  continue  its  involvement  throughout  WOI  and  AFC 
proceedings. 

San  Bernardino  is  now  the  major  receptor  for  power  facilities  in 
Southern  California.  Recent  proposals  may  result  in  our  being  a 
net  e^^rter  for  the  region.  Any  determination  of  benefit  to  the 
County  from  further  power  facility  development  must  be  evaluated 
in  terms  of  revenue  and  environmental  and  social  costs.  Air  quality 
deterioration,  water  supply  curtailment,  and  additional  transrais*- 
sion  lines  are  very  possible  impacts,  but  can  not  be  quantitively 
judged  at  this  time. 

We  recognize  that  the  Energy  Cosmiission  mnst  consider  the  energy 
requirements  of  Southern  C^ifornia  as  a region.  Therefore,  we 
support  the  development  of  short  tent,  small  scale  d^oonstration 
plants  that  can  be  used  to  test  the  feasibility  emd  intact  of 
large-scale  plants. 


COAL  USE  FOR  CALIFORNIA— 
Falling  eo  Address  the  Issues 


Introduction 

This  p^er  is  a synthesis  of  the  views  and  responses  of  nffioibers 
of  the  Sierra  Clnb  nibo  attended  the  Conferoice  oa  Coal  Use  for  California* 
orgtaiizad  by  the  Jet  Propnlsloa  Laboratory  under  the  sponsorship  of 
the  ItepartBSit  of  Energy  «md  the  California  Energy  Coisaission.  While 
this  pa^r  represents  the  vimta  of  those  attending  on  behalf  of  the 
dub*  It  is  not  to  be  construed  as  official  Sierra  Club  policy. 

The  original  intent  for  the  Club's  participation  in  the  Conference* 
as  described  1:*  o.  resp<»se  to  the  CEC  contract  c^portunity  notice* 
was  essentially  two-fold:  Co  identify  those  conditions  under  which 

coal  nl^C  be  an  envlroifflieatally  acceptable  energy  source  for  California; 

» 

and  to  define  those  energy  policies  that  can  be  directed  toward  encouraging 
those  coal  conversion  technologies  with  acceptable  environnencal  and 
public  health  iii4>accs.  As  we  argue  in  this  paper*  the  conference 

failed  to  provide  substantive  guidance  on  these  Issues*  in  part  due 
to  inadequate  conferrace  design  and  c<mC'vl*  and  in  part  due  to  misuse 
of  the  conference  as  a forum  for  proposing  policies  or  technical  solutions 
that  remained  unchallenged  during  the  conference*  but  about  which  there 
has  been  much  dispute  elsetdiere. 

Defining  the  Problem 

California  currently  uses  less  than  four  percent  of  its  primary 
energy  as  coal,  mostly  as  fuel  for  out-of-state  electrical  generation  and 
a small  proportion  used  directly  for  In-state  industrial  purposes  (steel 
and  cement  production).  However,  the  thrust  of  National  Energy  Policy 
proposals  and  present  planning  by  utilities  in  California  (including 


$24 


tlie  Califorala  Departmme  of  Uater  Besoorees)  «iU  Increase  the  use 
of  coal  for  California.  Since  many  of  the  major  mviroamraital  prt^lems 
of  the  coal  fuel  cycle  are  widely  recognized*  at  least  in  principle, 
California  is  inaposieion  to  adopt  policies  and/or  technol<^les  tiiat 
are  designed  to  mitiimigi*  these  adverse  effects  prior  to  any  major 
expansion  in  the  use  of  coal. 

In  cmr  view*  there  are  a nmAer  of  interlocking  issues  that  will 
affect  energy  policy  for  California.  Foremost  asaaoz  these  is  the 
clear  need  to  proceed  with  programs  to  protect  and  enhance  environmental 
quality  in  California.  Implemantatlon  plans  for  preserving  clean  air 
or  for  Improvenffint  of  air  qnall^  in  non-attainment  areas  should  r^Baln 
as  a priority.  If  coal  is  to  be  utilized  as  a fuel  for  California* 
idiat  technologies  are  presently  or  potentially  available  that  will  avoid 
conflicts  with  air  quality  or  other  environmantal  standards?  Can  such 
technologies  be  identified  and  encouraged  in  a timely  fashion  in  order 
that  they  might  he  available  for  use  before  commitments  are  made  to 
lass  deslreable  technologies?  A major  issue  underlying  such  choices 
is  the  demand  for  coal*  which  in  turn  is  affected  by  other  California 
energy  policies.  To  what  extent  are  or  will  other  alternative  fuels 
be  available*  and  to  what  extent  will  demand  reduction  through  conservation 
and  increased  end-use  efficiencies  reduce  the  need  for  coal?  Finally* 
idiile  California  has  no  major  coal  reserves*  the  extractive  impacts* 
including  mine  safety  and  reclamation*  must  be  factored  into  Cal'^fornia 
coal  poll^. 

Conference  Results ; ^ critique 

Hhile  it  is  probably  unreasonable  to  expect  a single  conference 
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CO  addxeso  a niaiibar  of  efee  ouCscandlBg  eoofllccs  segardlog  Che  ea^aoded 
i»e  of  coal  for  Califocala,  elie  conceroed  cicizea  iateceated  ia  poUeiea 
for  Che  080  of  coal  stuse  sorely  have  fotmd  a hewllderiag  acr^  of  coo'- 
fliedog  lafocntaeioa  pres^iCed  ae  Che  coafereaee.  Mach  of  Che  Cine 
ac  Che  ccmference  was  devoted  Co  descriptions  of  coal  utilization  technol- 
ogies separated  entirely  from  discussions  of  environmental  Impacts 
aad  economic  coses.  7ec  Chese  issues  ace  key  decerminancs  in  Che  choice  of 
Cedmologies  Co  be  nsed.  Governor  Brown  emphasized  ehis  polnC  ia  his 
opening  remarks*  stating  that  It  is  official  state  policy  to  bring  about 
the  use  of  technologies  that  are  socially  and  environmentally  compatible. 

Mhile  sevsrcl  coal  utilization  Ceidmologies  appeared  Co  be  more 
accracciva  enviconmencally,  their  availabllley  and  costs  were  less  well- 
defined.  In  addition*  at  least  in  the  case  of  the  discussion  of 
flnldizcd  bed  technologies*  the  discussion  Ignored  most  of  the 
criticisms  regarding  the  technology.  In  the  case  of  fluidized  bed 
coBd>nscion,  it  ^paars  Chat  Che  European  e^erience  is  considerably 
sore  advanced,  at  least  with  regard  to  more  complete  carbon  coabuscion 
and  redaction  of  pardcnlate  emissions  (cf . extensive  discussion  in 
hearing  record  of  the  Joint  Bearing  of  Che  Select  CoiaBiteee  on  Small 
Business  and  the  Committee  on  Interior  and  Insular  Affairs*  United  States 
Senate*  on  Alternative  Long-Range  Energy  Strategies,  Dec.  1976). 

Bence*  one  is  still  left  in  a quandry  with  regard  to  the  establishment 
of  energy  policies  that  emphasize  or  encourage  those  technologies 
with  alnlmal  environaental  impact. 


^^6 


-4- 


Overall,  much  of  the  discussion  of  technologies  at  the  Conference  • 
provided  either  inadequate  or  inappropriate  data  for  tdie  purposes  of 
fommlation  of  state  policy.  In  factt  one  haa  moire  of  a sense  that  many 
of  the  speakers  were  selling  their  particular  technology  or  program, 
and  weren't  interested  in  providing  input  for  policy-making . This 
is  less  a problem  of  conference  design  and  more  a problem  of  not 
understanding  the  purpose  of  the  conference  (i.e. , discussion  of 
energy  poli^  relating  to  coal  use  in  California). 

Uhile  some  of  the  disoissions  were  characterised  by  a lack  of 
candor  in  presenting  information  on  problems  associated  with  a technology 
(e.g.  the  fluidized  bed  discussion),  several  talks  seemed  oblivions  to 
the  environmental  li^acts  associaCed  with  the  particular  project. 

The  presentations  regarding  the  HESGO  gasification  project  did  not  discuss 
one  of  the  main  environmental  problems,  water  availability.  In  fact, 
depending  upon  the  t]^e  of  coal  used,  high  bUT  gasification  is  as 
water  intensive  as  generation  of  electricity  per  unit  of  output  energy. 

The  consumptive  use  of  water  in  the  Uestecn  states  east  of  California 
for  energy  corversion  for  export  to  California  is  politically  (and 
environmentally)  untenable  in  those  states,  as  eiqihasized  by  the  views 
esq^ressed  during  the  panel  discussion  by  representatives  from  neighboring 
states.  Similarly,  the  contrast  between  these  views  and  the  discussion 
of  transport  of  coal  by  slurry  pipeline  also  emphasized  water  availability 
as  a key  issue. 

The  discussion  of  transport  of  coal  by  slurry  was  also  remarkable 
in  its  osalsslon  of  e -onornlc  comparisons  to  alternative  transportation 
modes.  Slurry  pipelines  appear  to  be  economically  competitive  only 
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for  large  toD-*mlle  shipments  (l.e.  large  quanticies  or  long  distances 
or  both* , in  which  case  *:he  water  availability  problem  becomes  an  even 
greater  constraint. 

One  of  the  most  important  issues  tha."  most  be  confronted  by  plans 
for  ei^anded  .coal  use  in  California  xs  the  issue  of  air  quality. 

The  present  status  of  air  quality  in  California  can  be  characterised  as  being 
non-attainment  for  both  oxidant  and  par'ictiiates  over  most  cf  the  state. 

It  is  unfortunate  chat  discnssion  of  environmental  effect  o£  coal  use 
(session  3)  did  not  follow  the  later  sessions:  on  technologies.  One  might 
have  been  able  to  t.oo^are  the  stated  emissions  and  air  quality  impacts 
of  a given  tecbnology  with  the  regulatory  standards,  both  emission 
standards  and  the  requirements  of  Che  state  Implmaentatloa  plan. 

Xt  is  interesting  to  note,  for  example,  that  it  appears  chat  emissions 
attributed  to  SRC  t (solvent  refined  coal — 1)  will  not  meet  the  expected 
New-Source-Perf ormance-Standards  revisions . 

Hany  air  quality  issues  remain  unrecolved,  and  the  present  regulatory 
euviranment  is  clearly  a dynamic  process.  In  addicic.'.  one  has  every 
expectation  that  this  process  will  continue  to  evolve,  as  the  environ- 
mental and  public  health  impacts  of  various  pollutants  are  better  und..r- 
stood.  This  situation  has  an  important  intact  upon  uhe  choice  of  technology; 
those  that  are  more  adaptable  to  regulatory  changes  should  be  environ- 
mentally preferrable.  This  technological  flexibility  is  Important  in 
another  respect  as  well.  It  appears  that  a small  number  cf  facilities 
with  significant  emissions  might  well  use  up  the  available  pollution 
increments  (in  attainment  areas)  or  the  emisi.ion  trade-offs  ii  tha  case 
of  non-actainmenc  areas.  Bence  future  expansion  of  similar  f 'ties 


or  the  siring  of  facilities  with  eoopecii^  eoissiocs  would  effectively 
be  blocked,  with  attendant  ecoaonir  effects. 

Overall,  th^  conference  failed  to  exafoine  the  elesenta  necessary 
for  tiie  discnssion  and  fomdlatioo  of  policies  for  coal  use  for  California. 

To  a Targe  extant,  such  poli^  diacnssicns  depend  upon  dose  exndnatlon 
of  detailed  info  mat''  the  conference  was  unable  to  elicit  such  Infomation. 

California  Coal  Policy  Develojioent — soae  suaeestions 

In  our  critique  of  the  Coal  Conference,  we  have  pointed  out 
those  areas  ue  believe  to  be  crucial  to  coal  policy  considerations, 
and  the  failure  of  the  conference  to  address  them.  He  are  not  able, 
ct  this  tine,  to  suggest  a structore  for  a form  for  public  discussion 
of  coal  policies,  except  to  propose  that  the  planned  series  of  follow-up 
workshops  be  postponed,  and  that  a series  of  policy  papers  be  drafted 
for  circulation  to  ccaference  attendees  and  other  interested  persons. 

The  pnrpcise  ot  these  draft  papers  would  be  to  identify,  in  some  detail, 
the  issues  confroatiog  expanded  coal  use  for  California,  proposed  solutions 
(if  any),  and  a conparison  of  the  perceived  costs  and  benefits.  Such 
discussion  papers  should  Include  an  assessuent  of  the  demand  for 
coal,  since  poli^  options  will  depend,  in  part,  upon  the  rate  and  quantity 
of  coal  use. 

The  present  'interlo*  energy  strategy  adopted  by  the  California 
..  _rgy  Coomisslon  outlines  the  principles  upoawhich  coal  policy  discussions 
should  be  based.  The  Conailsslon  notes,  in  Tolunte  1 of  the  1977  Biennial 
Report,  that  "the  central  problem  of  energy  policy  is  uncertainty  about 
levels  of  demand,  about  costs  and  availability  of  energy  resources  and 
technologies,  and  about  he  effects  of  energy  use  on  the  local  and  global 
environment.**  (p.  98).  These  basic  principles  Include  diversity  and 


flerfbtllty  of  eneqnr  soorces.  eaphaslzlng  the  value  of  projects  whith 
are  fleatible  la  tense  of  size  and  scale  of  operatloa,  and  sdilcb 
laay  be  easily  nodlfled  to  ad^t  to  future  technological  advances 
or  regulatory  requlronents.  la  addltloo  to  these  principles,  there 
are  several  other  fundanentals  «e  believe  to  be  Intrinsic  to  the 
developaent  of  a coal  policy  eoapatlble  vlth  eavlronBental  goalt-. 

Coal  utilization  projects  or  technologies  uhich  hinder  the  State's 
progress  touard  coapllanee  ulth  the  Clean  Air  Act  and  Its  anenduents 
should  he  avoided,  nor  should  special  exeaptioos  froa  State  air  quality 
regulations  be  granted  for  sucii  projects.  He  also  believe  that  coal 
Is  best  used  as  Interln  or  'bridge*  fuel  Clf  at  all)  until  such  tine 
as  tedmologles  utilizing  renen^le  resources  are  fully  inplenented 
and  siqiply  future  California  energy  requlrenents.  Bence  developnent 
and  utUlzatlon  of  coal  technologies  should  not  supplant  program 
to  develop  other,  note  envlzunnentally  coapatible  energy  resources. 
Including  conservation  mA  increased  end-use  efficiencies - 

Uth  Its  present  alntnal  dependence  iqum  coal.  California  is 
In  a position  to  fomulate  and  adopt  policies  for  the  use  of  coal 
that  incorporate  present  and  fotnre  envlronBental  goals,  and  are 
responsive  to  future  needs  of  society.  Bouevec.  such  policy  discussions 
nost  he  initiated  early  and  involve  a broad  spectrua  of  the 
and  technical  conamilcles  la  order  to  avoid  discovering  belatedly, 
that  past  poli^  decisions  are  not*  coapatible  with  present  envirooaental 
and  social  goals. 
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